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` Instruction for the Laboratory work 


Laboratory Manners 


the following points when you come to the | 


а D 


[ 35. 


um d м im 


€ 
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Laboratory is a place where knowledge 


i / practical work. Keep in mind: - 
gained in the class room is confirmed by practical work. еер p 


aboratory to perform experiments: 
k. Always come to the 


РС nl vnu ar { o nerform from your noteboo 
Read all details about the practical you are poing to pe 


laboratory well prepared. 

Put on your lab coat during practical to save your clothes. m» 
Supply of water should be checked, doors and windows should be of 
turned on before starting practical work. 

Clean your working table before starting experiment. | 
Wash the glass apparatus before use and handle it carefully, 
class teacher. | g 
Broken glass pieces, waste papers. malci sticks, used filter papers 
into waste bon. | | 
Bring vour practical notebook, platinum wire, [гас 
ruler with you when you come to labaratary to do practical. 
Work quietly and systematically in the laboraturs. 

Do not waste water, gas, or chemicals in the laboratory. By 
bring reagent bottles from side shelves to your table. | | | 
Do not taste any chemical in the laboratory whet the sevice üf you аспе. 

Do not take food and drink in the айгай y. 

Do not interchange the corks of the reagent bottles 

Never mix the chemicals unnecessurtly, | | 

Lightened matchsticks chontd not tether rhe pole: or ihe Hour or iu Hac waste DUX, 

Wash vour hands with soap befre having tbe flair 

Record your observations in your practica! sete-Esait une ne лч by the teacher before leaving 
laboratory, 


yned and exhaust fan should be 


Any breakage should be reported to the 
and litmus papers should be thrown 


nal weights, pencil, sharpener, Eraser, and the 


i 1 ^ ш =a I TL * 
aconnmical in the use of chemicals. evel 


Safety Precautions 


Always observe the follow ing precaulions turing игид! 
Follow the Hazard Symbols printed on the rengent bottles. which ruide or warn sou about the possible 
danger, Hazard symbols printed on the reagent botiles are zisen in the table 1,1. 

Never heat glass apparatus (heakers Dusk) directiv ion Mame. Slavs use 
apparatus, 

Never mix chemicals simply for nothing. “ising ot chemicals witliout any piirpose may cause a serious 
accent, 


wire cauze for heating elass 


Reagent once taken From the reagent bottles should min pe poured Vark into the bottles. 

Never pour water inta concentrated acu rather arid should bg poured into water, 

Never bring the inflammable liquids tether, alcohol, acetone. kerosene, vil, and petrol) near the naked 
flame, 

Never smell the pases excessively. 

Do not perform unauthorized experiments, 








: ` Qualitative Inorganic Analysis 





2.1. Basic terminology 


Qualitative analysis of salt: Qualitative analvsis is the study of composition of a substance. Detection of ihe 
radicals in a salt by dry and wet tesis is called qualitative analysis, Different techniques are used for Qualitatiye s 
analysis. | 
Macro analysis: Amount of sample used in this type of analvsis is 1-10 g. 
Semi-micro analysis: Amount of sample used in this type of analysis is 10-100 mg. 
Micro analysis: Amount of sample used in this type of analysis is 1-10 me. 
Ultra-micro analysis: Amount of sample used in this type of analysis is less than 1 mg. 
Salt: A compound formed by neutralization of acid by a base (other than water) is called a salt e.g. NaCl is a 
salt formed by neutralization of NaOH with НС. 

NaOH + НСІ — асі + HI 
Radical: An atom or group of atoms which retains its identity (docs not decompose) in a chemical reaction is 
called a radical. 
Types of Radicals: Radicals are of two types: 
Basic Radical: A radical currving positive charge is calleda basic radical, eg Na, № g^* eic. 
Acid Radicals: A radical carrying negative charge is calied an acid radical, eg, CH, SO," ete. 


Systematic Qualitative Analysis of Inorganie Substances 


An inorganic compound consists of an acid and a basie radical. Purpose of the qualitative analysis of 
inorganic substances is the detection and identification of cations and anions in the given mixture or salt. 
2.2 Classification of basic radicals 


Basic radicals are divided -© . ix groups depending on the isolubility of their precioitute 


Group-lI Ju mu Has 

Group-II : Cir, Саі, Ph, Hg, Bi". As D^ en 5h 5n" 
Group-TIT : le^, Ке”, AP, Cr 

Group-IV i yai, Mu, Cot, Ni“ 

Group-V : Ca" Ba”, Sr 

Group-VI f NH," Na, K*, Me 


Classification of acid radicals 


There is no well defined classification of the acids radicals. However depending on their tendency to react wilh 
dilute or concentrated acids or with a particular reagent, the acid radicals may he divided inio following groups: js 
for preliminary information about the acid radicals in ihe mixture. 1 


De. dE Ма Е. П E ч 1 VE EE 

Gr oup I (The volatile Group): тһе anions (acid radicals) of this group react with dilute ald 
Ё[ nonoxidizing acus: Lo produce volatile products. The anions included in this group are: CO.” СО, d 
| NO;", SOs", S203 * and CIO". These radicals react with dil. acids like SO, and produce chcacteristic вам 
that is why, this group is called volatile group. MS ee eU 
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Inference) Remarks 


Group I, TI, ITI metal salts; no transition metal ions pr е 
Ammonium compounds e.g. NCI, MENOS Scu 













CuSO, SHO (hydrated) as shown. 


lue crystal: 
Blue crystals | Cu(NOj) 


Green crystals CuCl, 


Pale green crystals Hydrated irontl I) salts eg FeSO, THA 


eli saltse.c. hydrated FeCl 


271 


Brown crystals 
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K BiG. (purple lustre) à 


lodine crystals 





Сасе. пСО. ZnO (when cold); Anhydrous CuSO, 
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Leau(t1) oxide, FbO as shown. ZnO (yellow when het and | 
white when cold), Agi (pale yellow ppt), Pol: (bright; yellow | 


ppt ۴ ; l 

















CuO 
нн a m aa EE Бу ee чы ыш کے‎ ee ey ep шыр. — - ” 








Reddish brown solid ог 
powder 


Cu, 0, copper ly oxide (reddish brown) aem 
oxide, F 9 FeOH ир T dark. brown) | 
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, Black powder сао, Fo. wa ace d 
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Inference/ Remarks 










i ` Colours of solution 


Group I, II & Ш cations; most acids and alkalis; hydrogen peroxide, | 
limewater 









Ti a : К 
Cu“ ions in solution 





Fe" ions in solution (pale green), CF", Ni 


er М, CuCl solution 


Yellaw/vellow 
brown 









Fe* inns in зоп, KR, Crt}, 


Dark blue Complex ion of Cu^ : Cw NH 







KM nO, (potassium permanganate) 


Effervescence CO, "or HCO," 


Confirm ntorv test of T 


Pale yellow ppt. 
Ag (ag) +E (aqj-» Ag] (s) 


b 







H reed = irs à 
iere Ted ii 
fre 


: `. Group II (The Barium chloride Group): The anions of this group react with BaCl; to yield 















d qud insoluble compounds. This group may be further divided into sub groups. | 

с. Group [I-A : Precipitate formed with BaCl is insoluble in acetic acid: SO," and C047 

i M ла | - cp -— : | 3. 

s Group II-B: Precipitate formed with Васі, is soluble in acetic acid: PO," , CH,0;" BOS 

оңо Group IH (The Silver nitrate Group): The anions react with silver nitrate and form products 
E ^ which are insoluble in dil. nitric acid. This group include СТ, Br, 1, SCN and [еб . 
| . Group IV (The Soluble Group): These anions do not form volatile products with dil. acids and their 
T. js sliver and barium salts are soluble. These anions include NO; , CH: COO”, MnO, and CIO; . 

4 Scheme of Analysis of Acid Radicals 

` Group I (The volatile Group): 

| Procedure: == mm — o — EE 

bag Take about 0.5 g of solid salt in a || When à salt reacts with dill. H,SQ,, A gas characteristic of the radicals evolves | 

8 dry test tube and add 2-3 mL dil. ый ка: ада aaa Note the odour, colour or ability of | 

cum д: ; nh: € gas to react wi гис гареп 

E H;SQ, and observe any charge. If || (LET Sat Sulphuric acid is a strong acid. It must be handled carefully. 1t 


reaction occurs, then anions of 
the Group Ц Volatile Group) are 
indicated (СО, НСО, SOF, 
Ss. МО», $^3 Warm the test 
tube if necessary. Observe and 
identify the volatile products as 
given in the table. ; — 
Nate: Never boil the salt with dil. acid. 


cause burns and if ingested, permanent damage may occur. inhalation ts very 
dangerous and fatal. Never pour water into acid to dilute acid rather put acid 
into water to make dilute solution. In case of contact with skin or any body 
part, wash the effected. part wilh dilute sodium carbonate solution first and 
then with plenty of water. Consult the doctor in case of any accident. 


Identification of radicals of Group 1 
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Observations idi 
| 1. A colaurless, odou rless pas evolves with effervescence 
(rapidly) whieh turns lime waler milky. This gas is 
carbon dioxide. 
CO, + Ca(OH), 0 CaCO, + H0. 
Distinction between CO, ar HCO," 
Dissolve about a small quantity of solid mixture in waler and filter. To filtrate add solution 
| or M s On. 
| White ppt. in cold 
White ppt. on heating the test tube 
2. A colourless gas comes out which turns lead acetate paper black, 
Procedure: Dip e piece of filter paper tt lead acetate solution and place it over the mouth of the 
test tube, Paper becomes Mack. Phe gas is ИА. 
РЫСИ; СОЮ} ILS р PbS iur CITCOOI 


Inferences | 


СО; ог HCO, 
indicated. 

























COS imlicated 
HCO, indicated 
5^ indicated. 






3. А colourless gas with sulfocating odouar like burning of sulphur or matth stick which 
turns the acidified potassium dichromate paper green. The gas is 5O05 which comes [rom 
Sulphites, 

Procedure: Dip a piece af filter paper in potassium dichromate solution and thaw in dii Hi St, 
Hold ihis puper over Une Mou af test lube. Paper becomes green. 

4. A colourless gas with suffocating odour like burning sulphur or match stick whieh turns 
the avidified potassium dichromate paper green and contents of the dest tube become vellow 
due to liberation of free sulphur from thiosulphiate. : 

P rocedure: Dip e prece of ler paper n a selulion af potassium dichrimnate aud then in à 
aoliction of dii HS, Hold this paper over the manh af the test tube, 1 "uper hecules green; | 
5. Reddish brown gas evolves with pungent odour which turns ferrous sulphate paper — 








SCA" indicated. ` 













| 5:0, indicated. : 













NO; indicated. | E d 


Mack. The gas is NO; whieh comes from nitrites, 








10 






Test for CO,” and HCO: 
COs" and HCO, are analyzed as piven in the table below, 










| = Observations. 





Carbonate ( coz zy 
Dissolve about HE mg of the sold | ү 
| mixture in water and (iter, The filtrate is | | Р 
| called sq. койп 

| i) Ag. Solution. + Mg St), solution 












| CO," cavae nitet 





| White ppt in cold state. 
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| titi LS + САС, solution White ppt. in cold state CO,” имин 


| Carbonate [СОг insoluble] 


= ~~ 
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insoluble СО" жш we 












| Sali Ca WC | Solid remains insoluble. Apo 
boom indi se | carbonates of Ca^, МЛ, 0 
Bicarbonate (НСО) 


Bo” and Se^ canted, 
ECO сани. 
ACO” confirmed 







0 Aq. Solution + Mg SO, solution 


TN e | White ppt. an henting 
D Aq. solution. + CaCl, solution ee 8 


White ppt. on heating. 


xls nodi: 


Tests for 50,2, 5,012, NO», 87 THÉ 


These radicals are confirmed by wet tests performed with the solution af salts. B3 
Preparation of solution for analysis of acid radicals TR р. AME 
(nu) Diswolve small quantity of salt in cold or hot distilled water. If homogeneous transparent autem Ф| 
formed, И ls called aqueous solution or original solution. This p N 
ih) VM sat does not dissolve in water, take about 1g salt und 4 g Na; CO, in à benker containing alias ЖИЙ. ^ NE 
ril. distilled water. Boll the mixture until the evolution of gus stops. Filter tlie solution and discard relia мш | 
CHCOOH to filtrate until effervescence stops. Heat the solution again to expel CO; gas. Allow ta cual and: 2! 
add smmonis solution until Just alkaline, Boil again for | minute to expel NI). Perform wet бонг wirit "ies m 


eene This solution is called Na;CO, = extract. It cannot be used for the confirmation of COL”, FCU ani 6 
(C gl My, кта ылу РРР уб 





Сиз, x NaC + distilled water —— — — 2 Na, PO, + CuCO; ppt. 


_ | Observations 














Violet colour. 
Black ppt. 


| NajCO; due тйлй + Sodium nitroprusside solution 
Na OO, = extract + PoUCH;COO), solution 






| " 
| senna 
Test for БО," , $0." + NO, 


: br colos М (8^) ip | Veit add PRCT COM), шш in Ш ml, of Мал Су... 
КУ, P sni M m x M d IM uiid divide ue lirate irili three por 





extenet Ub cumpleta рїш pitt | 
ionu and my tamta бе} | 








Tahie: Test for SO, 5.042, NO; 







































Discard 

























































Mack Portion T of NaCO, — | Portion П of NaCO = | Portion Ш of Na;CO; — 
prn. extract extract extract | DSL 
pb i dr 










Mitrite — — 
Filtrate + CH4COOH + 
FeSO, solution —- 
Bark brown colauration. 
Mitrite indicated. 
Confirmaitory Tests 
Filtrnte + NHC] "t, 
| Nitrogen. evolved with 


sulphite — Pez ETE 
Killrate -BaCl;sol gpg 
White ppt. soluble im dil. 
HCI 


'Filtrate + CH;COOH+ |. 
AgNO; Sol. —— White — 
ppt. which changes to F 
brown and finally black. 
'"Thiosulphate indicated 

| Confirmatory Tests бу 

FiltraterFetCl;so] — | 


















Sulphite indicated 
Confirmatory Tests 
|, FiltratecIodine — 















effervescence, NOS colour discharge. Salphife | Purple colour. 
confirmed confirmed Ihiosulphate confirmed 
Filtrate+t WH Wl+ solid | 












WAE EL 


Сос + acetic аст у 
yellow ppt. WO. confirmed 


Filtrate+dil. HCI -+> 
Solution becomes turhid 
due lo free sulphur. A _. 
gas comes which turns 
к.Сг:0; paper green. 
Thiosulphate confirmed 


| Filtrate + dil — H;s5O0,4* 
Kır sol. — Orange 
colour changes to green. 
&ulpitite confirmed 














| Place 2-3 drops of Na; CO, — 
extract on spot plate and 
add a crystal of FeSO, and 
2-3 drops of acetic acid ——3 
Brown colour of [Кеч 
NWO. confirmed 







Ма COs —extract 
| рЫ СО) 501. —> 
White ppt. Sulpfute 
confirmed 






2-3 drops of neutral 
Na; CO; extract + A p 
drop of iodine regent — | 
























Treat 20-30 me mixture 2-3 drops NaCO; —extract Colour of iodine : 
with 1mL of acetic acid and few drops of hot saturated discharged. 





3 drops of solution of FeCl, —F]| solution of Hg;Ch — — Tiiosulphate confirmed. 















Red colouration . White ppl. | 
Nirite confirmed Sulpitite confirmed 2 
NO; SO, 5:05 


Flow Sheet for Analysis of SO, 5.05, МО», S^ in presence of each other 


Slightly alkaline Na;CO; —extract + Excess of solid CdC, — —» Shake well and filter 







і iltrate: ) 
Yellow residue: Filtrat : ШЕ i 
i Cd84 Cac 04] Add Call, tothe filtrate 
Sid the ash with water. Decompase residue with in excess. Shake well and 

acetic acid to get the vellow residue of Cis | filter. 










Filtrate: This contains S1 К ЕМВ 


(CaSQ, + CaSQ0,). Dissolve the 
residue in dil. HCl and Filler 








“SO, evalves which torns i NN E 
Viltrate: (SOS) — 

Huse the residue with ova 
[use mass into a freshly pre 
nitroprusside solution КОЛДУ 










— ل‎ 
White residue: (Sg j | i 
Fuse the residue with NazCOs on platinum wire ane 
dip the fuse mass into а freshly prepared solution al 
sodium nitropruside solution 







ream 











ME y (1 
Р сү 2- pO; ‚ САНО ‚ВО; Eg 
Group II (The Barium chloride Group): 504". , C04 | E 


&nalyze the group according to the following flow diagram. 
P. i A" = 


F 
Flow sheet for Analysis of Group il 
Nas CO, = extract + BaCl Solution їй slight excess 


ial M 


Filtrate (Preserve for 
analysis of Group III 


















White ppt. SO." i Ca А 
PO „СаО BO) 





Wash the ppt. with warm 
water, dissolve in acetic 
acid and filter. 








filtrate: (РО: , Cas, BOS) | 
Group LTB. Divide the filtrate into. | 
three portions 





Pp: (SOZ^, C404) 
Group HA 

Wash the ppt. with warm water, add dil- 
HNO: boil and filter 






















Filtrate: Cally 





White ppt.: SO 





| To 1" part add AgNO, solution | Acidity 2" portion with conc. Add to 3 portion | 
& NH4OH; place the test tube | HCl; dip a piece of turmeric equal volume. a 
in boiling waler for 3-5 paper in the solution and dry HNO; and. 
minutes, A silver mirror | over hot air or burner. A (NE MoO, and) 










appears. C,H,O¢ present ! brown colour appears which warm. A yellow | m 
turns black green when a ppt. or rot 
drop of NaCH is added on to colouration REEL 

Иш 


paper. BO,” is present 










Experiments 

Mix ihe ppt. with equal quantity of NaCO, and charcoal 

powder and fuse the mass on a mateh slick or iran wire loop, 

Extract the fuse mass with hot water and filler, Add 2-3 drops 

| uf sodium nitroprusside to 2-3 drops of filtrate 
| Ма;СО, extract + dil. ИС + Ban solution 













Observations - 
A^ violet colour. due 
ма нечо | 
















White ppl. 





"Confirmatory Tests for C0," 

















Experiments | Observations Inference 
Nas CO, -extraet + Bach; Sohition in slight excess and Filler. КМ decoleurized C,O,7 confirmed. 
lilrate + dil. НУУ, + Ma dropwise — | F- = 
Vilirate trom above + A erystal ot resorcinol + € 'nn. H6, Bine ring at ihe 
junction oof thre 
іу 





Experiments Observations Inference 




















| Bright Миё San n 
| solution 
| Green 
arme ка : 
Vinlet blue colour 


Yellow ppt 


Ҹа), extract + BaCl; Solution in slight excess and filler 
| Ppt + aerie acid + Dow raps (ust), solution 
Solid mixture + Cone, Hast). + Ethanol êk stir with 


lass rad nnd ienite the yat [mrs 
| Neutral №а СО, — extract + CoC; solution 
| Neutral NAO, = extract - + Pew drops HNO, + АВМ, 













Group IH (The Silver nitrate Group): Cl. Br, С, and CH,COO” 
l'iltrate from Group II 











E 

| ; l'ilirate from Group H Filtrate from Group U + HNO; inslight елдеш + | 

E Peci, soluti bane ution: ppt. | 
a Red colouration: CIRCO (White), T cYellowkand Br (Pale Телу + 
A be and wash the ppt. Add МН ОН and stir welt; 
1: Filtrate: CE 






Residue: Yellow рр: TF Pale yellow pnt: Br 
Acid C; to filtrate from Group H and ther add Ci- 
wider dropwise. shake well after each addition. 
Violet colour imparted to CS, laver shows presemee 
of 17. Continue addition af € t wider with shakime, 
Violet colour af CS; changes to brawn which 
hoes presence of Br", 








j Si 
Thag 
ii 




























Observations inference. 













| ~ O Experin iments 
1 





Solid mixture + Conc. HiSO, 4 E [hano] сы А fruity smell, more | CH COO" 
pronounced on cooling confirmed 


| and dilution — — J ien 
Red colouration | CH COO” 
| confirmed 


| CF confirmed 77 


[3 


"Neutral NaCO - extract + FeCl 
























soluble in 


White ppt 
| NH,OH | a 
A thick vellow ppi. is 


formed 


E Na CO, -extract + dil HN + AgNO, 










i | Chromyl chloride test: Solid mixture + CI confirmed 
| KCrO- + Cone, ISO, — 704, pass the 
vapours (СОС) im a test tube containing 
| NaOH solution: асу with acetic acid + 
PMLA: solution dropwise 


| Nas, extract + dil INO; + AgNO, solution 






















A pale yellow ppt Br. confirmed . T 
partially soluble in ! 
NIHLOH | | 
Reddish brown vapours. 
of bromine which 
| bleaches the litmus 






















Br confirmed T 


[vat 


` | Solid mixture + MnO, + Conc. H50; 







A yellow ppt. insoluble T confirmed 
in NHOH 


| A blue colour develops 


Na2CO3 extract + dil HNO; + AgNO, solution 
























Mix one drop of neutral sodium extract with I" confirmed 
| one drop of strach solution on a spot plate апа 
add a drop of KINO; solution (acidyfy) if 


| necessary. 


Group IV (The Soluble Group): These anions do not form volatile products with dil. Acids and | 
their sliver and barium salts are soluble. These anions include NO, СНСОО, MnO, aud CIO, 
These ions are individually. 


Tests for NO, 

Experiments 

Add few drops of diphenyle amine to few 
drops of Nash, extract along the wall of 
| test tube 





Observations | inferences 
A dark blue colour at | 
the junction of two 
solutions. 

A brown ring was 
formed at the junction 
of the cone. Conc. HS0; 
and Кез), 











NO. confirmed | 
















To few drops of acidified NaCO - extract, 

| few drops oof FeSO, was addled and 

Comc. T1504 was added to this solution. alone 
the walls of the test tobe, 

To I ml. neutral Nast); — extract, add 0.5 i 
Al/Zn ar Devarda's alloy ool boil 


моу 





confirmed | — 





















A pas with ammonia 
smell evolved. whieh 
Turns HENO, paper 
Isle 


NO. confirmed ©” 


Ld 






























Observations | Inferences 













CH;,COO confirmed 





fruity smell, more 
pronounced on cooling and 
dilution 


TER UU. co шыш DOMNUS Rn 


ЧЕ colour: iion 
inegar like smell 














ak: HOO con firmed Í 
СНСОО confirmed 


qu Д 


4 | Solid nite ! dil. H:SO. are 
Tests for CHO, на: o: 
саа mw Experiments — — — — — [Observations 














| inferences 





|1 ассо ка O, = extract + KT sol. | Blue colour CIO. confirmed — 
Starch sal. | 
2. | Neutral Nast. ns - extract 4 AgiNO, sob, - White ppt. soluble in MHs ClO. confirmed | 
few crystals of NaNO, кыыз Hed A 
5 Acidified Nad), — extract + Few draps A deep blue colour or ring ClO, confirmed 





! of analine sulphate + cone. Н:50 along 


formed 
the walls of test tube | 





1. Br in presence of 1: 
To the neutral Na4CO, — extract add CS; and URINE e uM E. ae tat ЖЫ 


тя п!" Em E m m 


chlorine water dropwise and shake well. Violet ШЕП E chloride te OM 
colour imparted to C5; laver indicates the ee ST Р Me on н 
presence of f°. Add more chlorine water, if the 7 Tur d rs cwn ecl + эн. mo p 

CET. з ғу s. E up ; 


I violet colour becomes colourless. BrO ix | eu Sci Ae rb ecc PIE 


absent, Chloride does not interfere if present, 

2. Cl in the presence of D: 
To 1-2 mL of neutral Na;CO. — extract add 1-2 mL of AgNO; solution. Filter and reject the filtrate. 
Treat the ppt with NIGOH and filter, A yellow residue indicates the presence af 77. Add dil. HNO, to 
the filtrate, a white ppt. shows the presence of presence of CF | 










Flow sheet 





Neutral solution + А ONUS 







Filtraie: Discard it 






ppt. Dissolve ppt. in INT OH 














I Filtrate: Add dil. HNO, 


а Efi the presence of Br and J; White ppt: СЇ 
Chloride s Moride gives Chromyl chloride Test and bromide & йе do not interfere if present. 


| отуі chloride t lest: Solid mixture + lab rS + A thick yellow ppt. CE confirmed 
tule tion tia pmo рибе Ше vapours {Crh hs) ina test Formel 
Nes mining NaOH: solution: ac idify with acetic pei 
HOH OOo sülutien din wise 





Yelow residue: 




























Motes / Explanation: 


Natl + Ka Cris + 61,50), 


Сг + МАОШ — NaiCrOy+ 2 
PbCrü, (Yellovpptrt ACIDCCOODa 


Na;CrO; + PbiCH COO), 


4, Clin the presence of Bre 


Apply Chromyl chloride test to detect СГ, То NaCO; ~ extract add CS; and chlorine water with constant 
shaking. A brown colouration indicates presence of Br. 


5, Cl’ in the presence of cro.” 


———— 
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— 2IkHB5O,-4NallsO; +2 Cro cl, + SHO 


ALI +2 8,0 


i. Apply Apply Chromyl chloride test for chloride. 


и. Add AgNO, to ucutral NaCO; = extract which give white ppt. due to chloride. Continue adding 


АМО», a red ppt. of Ap;CrO, is formed which confirms CrO”. 
Арм 54+ hal го, ——— B Д rr, чао, 


6. CO,” in the presence of НСО; : 
Carbonates of alkali metals except Li are water soluble while carbonates of other, metals are insoluble. 
Bicarbonates of metals are soluble in water. Lf both CO. 


and НСО, are present in the mixture, — 


Са 


T. ey a DE i ee e 
PIENO = ae ia mac 


Adeste Say 


7а 


= = 2 [— п, 
' "т тш ا اے ےا‎ Р Гы ا‎ 

T سے س کسی‎ a س‎ mem کے ی‎ i 
zz LA : 


dissolve about 0.5 g of the mixture in water and filter. Treat both filtrate and residue as given in the- 


following flow sheet. 


Mixlure + water 


| Residue | 
CO." (Insoluble). Treat the 
residue with dil. H;50 


СО» from co,” 
which turns lime 
water milky 


Notes / Explanations: Formation of white ppt. in cold on addition of MeSO, to the solution containing 
carbonates and bicarbonate indicales the presence of COs". 





Fiow sheet 


» Shake well and filter 


Filtrate: мау be со; 
and НСО. Add S1g30, 
solution in cold solution 


| If no ppt. Heat the 





White ppt in со: 
CO 










HCO; 





MESO, + Ма Су eg МЕСО; + NaSO, 


Bicarbonates are soluble and do not give ppt. On heating the solution, bicarhonates decompose to give 


carbonates which form ppt. 


Mes, + 2NaHCO, 
МС}: ane 


7. СО; inthe presence of SOs 
Both CO," and SO," react with dil. H50; and produce CO; and SC; whleh tuens Hime water it ilig: | 





e Mg(HCO; + Na; 80, 
CO, + HQ + Os 


lee pr 


Therefore опе must be eliminated to test the other. Follow the procedure given in (he chart below. 


zs sheet 






lime water 














Mixture + Dil. H;S0, - *KiCr;0, — warm and note the colour of the solution. p ass the gas through 


solution becomes green because KCrO absorbs SÛ, | | 


ан Ц | 


















milky: CO, а 





solution, white ppt: 










CO; evoly es which turns lime water. : eh in 


a “ny og Be flee ea ая z 
к кд накы ы ла = - ip 


IO Boh 


d HL 


= = i 


ا 
асан‏ 
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VOTES EXPLANATIONS?!  Sulphites reacts with dil. H50410 give SO; which reacts with K;Cr;O; and 
eluting becomes green due to formation af Cr). 


Na SO. Hsi ——p Nau;s( 4 НО + mi); 
Kj3CrjO, + SO, р КО, + Cri OQ + НО 
CO react with lime water, Cat ED, to form insoluble white ppt, CaCO. 
| NaCO, + H;8O4, y Na;SO, + HO + CO, 
CO; + Ca( 0H), „ CaCO, + ЊО 
& COS in the presence of СО 





Carbonates react with dilH;SO, to yield CO, which turns lime water milky. Heat the itis to 
decompose the carbonate completely, Add few drops of KMnQ, to this warm solution. Decolonrization of 
Kin), indicates the presence of oxalates. 

Flow sheet 


e Will 





Mixture + dil HS0 - 


Warm solution after the effervescence sinpi Age few i i 
| drops of K MnO,; colour of KMnO, discharped: Cu, | 


г —= =ч 


Y . 1 du 
| Viftervesceuce in cold, CO evolves on heating: CO, 









шч.т‏ ———- = سا 





Y МО in the presence of NO 
Nitrite can be detected in the presence of nitrate by usual tests like Ring test but nitrate comes Ee 
detected in the presence of nitrite. Therefore nitrite is decomposed by adding sulphamic acid to the acide 
solution af the mixture before performing tests for nitrate. 
HNO, + HO.SO;NH; —— № + SO, + НО 
10. $” in the presence of SOs” 

Dissolve the mixture in water or prepare Na2CO3 -extraci and neutralize it with dil. HS. Divide th 
solution into two portions, To one partion add few drops of sodium nitroprusside solution. A violet red 
colouration indicates the presence iM st. To the second portion add dil Cl, solid Сасе), shake viporousiv am 
liter, yellow ppt, indicate s, Acidify the filtrate with add dil. HCI and add Васі. and bromine water. А white 
prt shows the presence of SO,” 







Flow sheet 1 
Ay, Solution or neutral sodium extract + dil HSO; ———+ Divide inta twa анаа 


Solution: S" & SO", Add dL HCY | |... 
Сас) — Shake and filter hon 


П 
» 
k 


















| "elution: S^ and SO, Add alkuline solution of sodium 
. Mit'urusside solution = A violet red colouration: g^ 


ры 
ї 
. 
#- 
Г 
Г d 1 
r 
i 



















Yellow ppt: 5 [ ilira ter Add dil, HCI and Rat, ——» white pp 


TE. acm eee р р ы ЕЕ = 





5i : ES! EXPLANATIONS 

“hide isis yi E ue 
Unde gives violet red colouration with sodium nitroprusside solution. 

T Маз + Nu; Fel CN MO] ——» Nal Pen We GF 

ified suu Moos ae 2, ы e ча Fer NINOS] ШРЕК ay JUR 

sulutiomn ui нр gives white ppt. when treated with solid Cac t, 3 dE ie RARI Ncw 

EAE HCI me CHOY THO CO каны E 

(AO + Nah ae CIS а ANACI ЖИКИЛ АССА НДЕ 


a 


pr n 
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i x SOS “SOT, im the presence ol each other 
ve ve thr Falle nae s hee, 


Analyze these € attons acciri 
Flow sheet 











шини" ھچ ے‎ RU qa —À—ÀÀ— ree = prr = 5 з " | m | = s 
| Neutral оийна extra | » Cit Os) in exeess 707707 ^ia ke and filter 
—— аана LL À—— و‎ ЕЕН 
| 








Y claw i Dissolve ire — гер Al COUCH T, Maisten a filter 
paper m bead scetate ami dip imsnhutian, = Paper 


| [нс h АЕ € 


Иене: Add Sr(NO у soliton ant р 
Her. j 












Filtra: Add dil. HC1—® A light allows «изин ү! 
and gas evalves which turns &;CrOs paper. душе | E 


К See 





White ppt: SO „Ханон in HEI and маъ bromine 
«ater and BaCl, e White ppl. so 


ы — 


NOTES! EXPLANATIONS 


) иим dis precipitated һу cadamum carbonate as yellow ppt. 


CC UO, + wis m # CdS + Nagi), E 
Pps is dissolved ih dil. acetic ac id, A piece of filter paper meisten with lead acetate solution is йиш in d pi a 


solution. Filter paper becomes Hark 
eas a 2U0ILCOOIL — ClCH “hd + 114% 


Vii Hs Duo ya Las — Вы t2 CI COOH 
2, filtrate may contaitis SOS and SOS whieh pive white ppl. with Siti): solution 


Spr SEP, h 4 Na dE, == Sr Ye pili ü Маче; 
мем, dy dissolved іи dil, НС and bromine water added to axidize HS; to LSO, whieh reacts vim Bac 


farm white рүн. 


SRN 2 HUI — Sothys TSU, 
Н, S Не; +H,  — E50, 0 21{Иг 
НО, + Bach й На), us; + 2HCI 


12. SO, in the pre af SO4- 
Andy d Vete cul c oierding to the [alain sebeau. 
blow sheet 


> ARE 
е 





| White ppL: SO Е Инга; Ada bromine water mE white ite pots SON NS 4 kl | 1 
NOTES EXPLANATIONS | тт 3 













Nass, Bally rcx ess mw Йаз og 
THU ca T ees veep E чил Ne Ws 
Ма, + HCL в NaCI + HBO i а 
HS, s Br; c HO — e ПО Mite PUEDEN UE АН 
, HO palh o BRB M M ME 
; CERSA | Ае... 
ы. presen кем sU MONTE 
2 T dE ti ul e c Ai і [3 Sahin кү иик Mw рдел deris à i 
| пении VEE ems Oe ША 
M E. 
ا‎ 
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Nasih 4 2HCI —e Natl + Hash 

HL SOS + г» T „О س‎ 504 + НВг : 7 
Last, + Thad ls sanii je Basy ай. pii : zt. 
Nesey + 2HCI p NaCl + Н,503+5 


and 5^ in the presence of each other 
Analyze these anions according to the Tollowimg chart. 


Flow sheet 





1—À جح‎ 


анааан 


мошта sodium extract + Cut O5) in excess (——— » Shake and filter 






| | T 
à Yellow ppt: 5 
! 


White ppt: SO and 5047 
Dissolve in HCI and Filter. 


| Fillrate: Add Sri NJ solution and filter. 













lFiltrate: Add dil. HCI—9 A light yellow 

suspension and gas evolves which turns K Crafty 
m E 

paper green: 530; 





0M‏ س 


| =... m 


White ppt: S04 





Filtrate. Add bromine water and Васі» solution —— white ppt: 5057 





15. СО, C0, and tartarate in the presence of cach other 
E Analyze these anions as follows: Le 
L3 a. Add dil. H5O, to solid mixture in a test Lube. Evolution of CO; with effervescence. which turns lime 

water milky, indicates the presence of CO)". | | 
Add cone. H3SO, to solid mixture in a test tube. Blackening of the contents indicates the presence at 
lartaraie, | | 
Acidify the neutral NasCt), — extract with dil HCI and boil the solution to remove the CO. Add CaCl- 
solution and allow to stand for 10 minutes amd filter. Reject the filtrate and analyze as follows. 

low sheet 


ly, 


Neutral sodium extract + dil. HCI + CaCl, solution. ——+ Shake and filter, allow to stand for 10 minutes | 









Reject ihe filtrate 


White residue: Oxalate and Tartarate. Boil with dilute acetic acid and 





White residuc: Oxalate Filtrate: Tartarate 


Оз, МО, Br and Tin the presence of cach other MI a 
Nitrite produces blue colour with KI and starch, Nitrate ean be reduced to nitrite by treatment with Zn ИКЕ 
ига dilute HO amd subsequently tested with KI nnd sinreh. Bromide and iodide pive ppl. witli AgNO, 03 
‘one Can be separated due to solubility of Аре in NILQOH, The seheme of analysis is shown in the Us : 


"EVIL 
i an 15 ri Eat 
Е o ulta F Pe b. 





b 
ы", 











| Neutral sodium extract, Divide inte three portions | 


ELI шыс С ڪڪ‎ ——— 
| ت س‎ aÜÓ——X 
ы i 





i Portion Tif: 









Portion II: 


L| "m: . 
май + Kl crystal + Sodium extreacteNH,CL — 3 Вой until. | | Sodium extract + dtl HNO 
starch salution ap- effervescence stops 4 & dil, ISO, ARDUS ere ae 
add KI & starch =o} —* Brand TF pp 
Blue solution: WO. 





` Blue calour: МО 
p ppt + НОН and filter 


B EU | 


Yellow residuc: 17 || Filtrate+ dil HNO, i 
| '' Pale yellow ppt.: Dr | 








| 















17. WO. and NO present together: 
Nitrite is first removed bv heating the NaCO, extract with NH4CI and nitrate is detected with usual ring 
test or KI and starch solution. 
Sodium extreact-*H,Cl — Boil until effervescence stops Zn & dil Hasty —— 
— kr Blue solution: NO,” 


add KI & starch 





| Scheie 


emm: m: kem s BR: c Rumes n 





of Analysis for Insoluble substances ^ 


mep СЧ СРР EL INL EC E S eee e Е ur Em 


Substance which are insoluble even in aqua regia are treated as бое substances; these include Agtl, AgBr, 
ÁgI, AgCN, oxides such as А0, Cr;O4, lei, 500, 50-0, ferra and ferricyanides of Fe, Ni, Cu, CaF; 
silicates ete. Following scheme of analysis would be helpful for the students, 


1. Stir up the mixture with ammonium acetate solution and filter. Sulphates of fh, Ba and Sr will go into 
solution which can be tested with usual testes. | 

2. Heat the residue with Zn and dil. H;50,. Silver salts are reduced to silver and soluble Zn salis are 
formed. Filler and test the filtrate for halogen and cvanides. Dissolve the ppt: in HNO, and filter. 
Filtrate may contain AgWNQ, which can be tested with dil. HCI Analyze ihe residue according to the 
How sheet. 
Flow sheet 


Fuse the ppl. from step 2 wifi Fusion mixture (Sodium carbonate and Potassium carbonate in equa] anus). Cual, 
boil the residue with water 2d filler 
















— | 
| 













Residue: Filirate: 2 
May be Sid, Maybe sulphate 
Detected by by and cations of - 


гае: Eyaporate to 
| dryness lû remove ИМЕ, 
and dissolve i dil, HEN 
Analyze lar cations hy 


rmraup reaienis 


White residue: 


Мау be Calls, AlO S00. | 
Fuse residue with Ман, 


extract with water and filter, 
Test filtrate for ALA Sn 







aM = 


Residue: BaCO, Cac O, basie lend carbonate ani | Pili ates Na; CrO,, NaAIO:;, Nux3nO,, Na;SnO; : 
unreacted melal oxides. Bail with dil. TING aud Hilter | Маал. Add dil. HC] and evaporate Lao dry ness and ih 
; | dissulve the residue in conc, HCl, heat and filter. 


a i ` | n = cee . 
"muecrocasmic bead tesi | Group И &HE e 


| 

| 

| 

1 

й 

| 

Ё 

| 

=== т ДЕ | 
|, ЖЕГЕ 

A в, Eris 
элу” "ыл ү БШК i 
Шы ы! Ви EY Mi. 

: ТЫТ 





Scheme of Analysis of Basic Radicals: ively through dry 
е Inorganic substances are analyzed qualitatively 77 У 
i P "T ater. 
alitative analysis of basic radicals may comprise of the following PEN 
ш li Preliminary Examination of ihe shane ere 
ji Pieation ef basic radicals through dry and wet test - tad ovanorate the solution to get 
и ез am антикй an solid substances. H solid salt is nai provided, evaporate the 7 


on 2 wadicate. Chemi ects or wet tests arc 
the solid sal, Dry tests may be performed for acid and basic radicals. Chemical tes | 


performed on solution of the substance. 


and wet tests. Systematic 





‘Preliminary examination of salt | 


| 

| 

| = zt om, „и -MEEF IPEN 1 | H- à i 

| Preliminary examination of the salt consists of the following steps. 
| i Examining the colour of salt, 


iL, Examining the appearance of the salt. Table 2.1: Colours of salts 
in Smelling the odonr. | 

i. Heating the dry salt, 
il. Div tests 
























Observations | . jinferences 
Blue ür  Bluish green; il green [iris blue on 
dilution 
Light pink 
| Dark pink 
Light green or colourless on dilution 
Кгін green 
| Yellow ar brown 
Dark green or purple 
Yellow: turns urange on addition of an eid 
Orange; luras yellow on addition o£ an alkali 
Dark violet or blue with metallic luster 





j. Colours of salts 


Observe the colours of fhe mixture. 
E Colour of the salt gives important 
; miormaiwun about the cation (basic 
radical) of the mixture. Identify the 
cations from the colour af the salt as 
aiven in the table. Colours of the salt 



















solutions are siven in the figurc. | Pale yellow, solution colourless [Fe(CN);] M 

T А, ›дгапсе of salt | Ruby red [FCN] 

he E ppe a a White or colourless Above radicals 
Note the physical state of the sall Spec 
and get preliminary information Ju 


about the cationis. 


Table 2.2: Physical states of some common compounds 
Observations 
14 Amorphous 

2. Crystalline 









Interences 

















Ad and jd гер metal oxalates, phosphates rita carbonates present. 
May be РЬ". Пр“, Ba’ 





| V 4, Light powder May be carbonates or phosphates of Me”, дп or Bi 
1 а. Sali is defiquescent | May he Halides of Zn", € ia^, Мп“, 5b^, AI" and Ес?" 


» ін. Odour (smell): 

] А Sinell the sali carefully and record information. 
E iv. Dry Heating 
Ed Heat a small 
“lean dest tu 
übserva: (he 


Table 


3.5 Odour of some common salts 
| Observations 























quantity of the given salt in a dry and 


Ww first cently und then strougly and 
following carefully, 


Inferences 
Smell of ammonia 


NI)" indicated 
Rotten ege smell 2 






i Pa | А 97 mdicated |. 
а Menus in the state of the salt, Vinecur like smell CIRCEO indicated — [- 
e ^ SUD Mate is formed, | Bitter almorna CN" indie: e [Xn SED 
A. Beata qe inis Aw indicated. i E 
4 СОНЫ of any gas, | Chlorine like | hypochlorite indicated | 
i | hange in colr üf the residuo, HT ni т. pa мтр утре =e = 


Change in state Йа ЭЗИЛЕ ДҮ 













































ud 
| | ^h: аспек af salid salis on heating. ! سس‎ а 
Table 2.4: € honge in stes a alid salis « | Inferences — — = aly eth 
| No | Observations > — - =, I, V or aluma or brates indicated ААЙ 
| Salt swells up. abiit oC) KCL Kir, Ph ГМО, өт KE, idi 
| The substance deere pilates and gives crackling ыз, | E 
| | "| К | 
| spun, | i Hydrated salts indicated XM 
| Water СОНАН Pet Mis | indicated id 
‚үм APRS чек Salts of alkali metals and hydrated ske | 
The substarice Fuses. = s | Жл. — etm n 
Explanations/ Notes | satutioncof water: a; РА. pti 
Salix containing water of crystallization swells up 0n heating due to evolution of water, бр, lal alae КАРКЕДАР ч 1 
nd KSOL A LOO BAHL B fe E 
sie ERE like NaCl and PhiNO«; contain small quantities af mother [liquor in their ervstus. P her | 
puc Np SE a titer Een s SEE TE oe to evolution of entrapped moisture. 
cubstances fly to pieces with cracking sound due to evolution of entr тыа Ca zm NE 
Hwdrated salts like halides (of Fe, Co, Ni, and Cal, sulphates tof Sa, Vie, Zn) and nitrates (of Fe, Co, Zum. Mi 
Cu} lose water of crystallization on heating. | (o£ tha test tubes am E 
lodides in presence of oxygen liberate iodine vapours which condense on the cooler parts of the Gest tutes o b 
crystals. | 
dl, і am د‎ dt) LE Als | 
Halides of Na, К, п, Ph, Sh, Bi, nitrates of alkali and alkaline earth metals, chromates, acetates, and alii 
hvdragen sulphate fuse to form solid rested ee Calina af a 
1 A sublimate is formed: Same Colour of sublimate | | Inference | 
«alis directly changes into vapours өп | Р | | 
heating aid these vapiurs candenmse 1) White sublimate with mell of ў i 






AT ae 
| üü White sublinurte with no smell, 
liit Yellow sublimnte. 


2. on cooler part af the tube; the process 
in called. sublimation amd. sulistance 
condensed is called sublimate, Tatile 
4.5 «lows 
ihe information obtained. friom this 
Lreaitimet. 

Evolution of any qus: 
Same — compounds. decompose aon 
heating and give off characteristic 





(v) White sublimate with garlic Tike 
amili, 
iv) Grey sulilimate. 
ivi Brown olly drops with sulfacating 
smell. | 
(vii) Black sublimate, violet vapours 












gases. The gases may pe: " 
а.  Colourless and odourless LN) 
b. Coalourless with odour Hai 
¢ Coloured gases with characteristic odour г | 
d. Mixture of gases or vapours ee 
E = a a] v E geb nro чс 
a. Colourless and odourless gases — — gu 
Table 2.6: Informatiou obtained fram evolution of Colourless and odourless gases evolved on heating. TE 
| __ Observations — l|... ference  . Ш 
Oxxypen evolved trekindles glowing splinter or burning maich stick NO, курсии ge € trinm 1 E 
| bromales, регїпайапашыч amd — her 
| ) | dates, Ж МЕ: ; 
CÓ; pas comes out with eflerveswence turns Dune water milky, CO," ar HCO, CO am Me. 
vatinguishies burning sach stick. | hydroxy nelis. d 
| + gos burns with blue Палае О) gus) | Carhonates. — Furmates amb fo 
| Colourless gas does dot turn [иде water milkyils; gas) айай aa! Тү, 
| NHNCH. {МН WC nO El 
ЦА c اہ‎ e P \ USER абас t А 
| ^ : : | nc rupe urs, пиши. ааз | | nn enable ieetuten RP RD E 1| 












р. Colourless gases with odour 










Inference 
ls and $;03 indicated 
cr (Hydrated chlorides) 
indicated 

NH," indicated 










Observations 






| Rotten ege smell, turns lead acetate paper black (E155) | 

| Pungent and. irritating smell, turns bine litmus red and gives dense 
white fumes with NIH4OH (HCI gas) | 
Ammonia like smell, gives white fumes with HCl, turns turmeric 
paper brown (МН. pas) | 
Smell like burning sulphur, turns acidified KCrO paper 
green (50) (Colour of ihe contents remained unchanged) 
Smell of burning sulphur, turus acidified KyCr,O; paper green and 
colour of the contents turned yellow. (SO; gas) 
Vinegar like smell turns blue litmus paper red (vapours of 
CHCOOH) 

White pungent fumes turns blue litmus paper red (50, gas) 












| SO," indicated 





5,0," indicated 





СНСОО indicated 








Sulphates indicated 


Explanations/ Notes | 
Sulphides and thiosulphates decompose to give H;5 on heating. IS reacts with lead acetate to form PbS (Black 
colour). 

Cas + H0 — —i Ca( OLET. + 935 

HLS + Pb(CH,COO), e PbS + 2CH,COOH 
Hydrated chlorides on heating give a colourless pas with pungent smell. it is HCI pas which produces dense 
white fumes with NH OH, 

ANCL, 64.0 ——— Zn(DIDCl-5H30 + НСІ 
CaS + Н.О — СаО), + TS 
H-S + Ph(CHG4COO); ————$» PhS + СНСООН 


For example ammonium carbonate decomposes into water, CO; and NH, NH; reacts with HCI to give white 
dense fumes, (NH, UUÛ yy CO +ҸН, + H;O 
| NH;-HC| —————* NH,CI (White fumes). 
oulphites, thiosulphates and some sulphates undergo decomposition on heating and evolve SO; with strong 
pungent smell. SO; reacts with acidified potassium dichromate to form green colour compound Cr;(504). 
Ba —— — —* Bal + SO; 
K;Cr;D; + 350, + H;SOL— +; — E350,4 Cr4(8045 (Green) + П.О 
Thiosulphates decompose to give [ree sulphur which turns the contents yellow. 
Acetates decompose to give acetic acid vapours or acetone vapours on heating, 
Ca(CH,COO), ————» CH,COCH, + CaCO 
Some sulphates decompose on heating and release SO, 
| ALSO —+ АО +350, 
с. Coloured gases with characteristic odour 


Colour of the gases, odour of the pases and corresponding radicals are given in the table. 


E 


Observations _ a ea сүгеп 


Reddish brown раз, iv * CURED "ET F i ' —- z 
| 545, GIVES orange red solution when passed into water, has irritati mini 
smell; bleaches the litmus paper(Br; gas) j papa пешака 


Reddish brown gas "d | 

as, turns FeSO; pape : ick ly | т 
Put into test tube); NO, gas 4 paper black (evolves briskly when a paper pellet is NO; or NO; 
Greenish yellow pas, | indicated 
Paper blue CL) 


Violet gas, turns starch paper blue. (£5 vapours) 


with pungent smell, bleaches litmus paper and turns K1-starch 
| CP indicated 


































i 
a 
at i 
TOT 
жаг; 
ич | 


Explanations/ Notes 


Nitrites and nitrates of heavy metals decompose on healing ta give NJ w hich turns Pes), solution blac k P 
ACu( NOM —p — 2CuQO + C, 4 NO; ij E 
INC. + HO BE — [INA HNO 1 pu 


ЭМО» ————» IO + NO + МО), | 
SILO 4 NO + FeSO, pgp | Fer WOO SCH nsa сог E P 


Bromides give bromine gas on heating which have clocking smell and bleaches the litmus paper. Ti dissolves ig in. 


mes DES 


i don К 

а 575 
= 1 = puit. 
эй, в. "s = ae 
ede FE men 


water farming orange red solution. 
JBEelBr,--3 ——— HE, + ET: 


Chlorides of some metals which form oxidizing oxides release greenish yellow Ch gas. This gas bleaches moisi 2 
"ral 


erm e 
i "ETE 


litus paper. m 
CuCl, -H;O My Сиб €2HCI Mir 
Cu i2HC] es Cu + Ch + Hid dec 


Iudides liberates when heated | the presence of oxidizing agents. 


СШ С —" 4 — 2040 +2 


Mixture of gases or vapours 


Inferences — 
Alkali metal bicarbonautes or hydroxy carbonates. 


Ob Ser vations 


i Carbon dioxide and water VE pours 

і Carbon dioxide and ammonia vapours 

ii fodine or bromine or chlorine and oxygen 
eus. 
=й 


| Ammonium carbonates or bicarbornates. 
Heavy metal iodates, hromates or chforates 





Explanatitons/ Notes 


Alkali metal bicarbonates or hydroxy carbonates decompose on heating and produce 11;0 and CO; which furo = 
lime water milky ah 
NaHCO; —2 в СО, + Hj0 + МСО, 

COs + Сас) —— Сасе + П.О 
Ammonium carbonates or bicarhonates decompose to give carbon dioxide and ammonia vapours which tums 
lime water milky and produce white dense fumes vi HCl. 

CNT CO, 2—4 МН:.НСО; + NH, 

WH ACO, ®_ь ^H; + CO; + HLO 


Heavy metal iodates, bron) u- or chlorates decompose thermally to give iodine or bromine or chlorine апд 


охуреп gis, 


PWC e PbO. + Cha20 Meee 

Change in the colour of residue e 
_ Change in the colour of residue re uU | au 

Residue 5 black with charring, salt is colourless, "BET go CH;COO, — i НЫ 

Residue white, salt is blue, CuSO,, 5H,Q БЕРИ 

Yellow on heating, dirty white in cold. Gu CR 

Yellow on heating, white in cold. | Zn | AM 

Brown when hat, vellow when cold, Pb. вг doce 

Black on healing, red in cold, H 2+ Fe" Nn s. Wie 





2.4.2 Dry Tests DEM 
vim a 

Chemical tests performed with the solid salts are called dry tests; These include charcoal cavity testy 2n Vd 

Hame test, borax bead test and filter ash test, ТҮШҮ 
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| » Colours of flames when salts, with conc. НСІ are heated in outer 
side of flame of Bunsen burner 
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| 3. Colours of ashes of Filter Ash Test 
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Colours of Beads of Borax Bead Test. _ 
"c бею of the hot Beads Colours of the hot Beads in the 
i theinner Reducing Fiano > Outer Oxidizing Flame | 
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Hidicatod Ridica: 






Grey! Black Reddish Brown 





Colourless violet 
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. Deep Green | 


`` Table 2.6: 





a. Charcoal Cavity Tesi v cona block wai the 

' Р. А 1g of the piye | 

Dv drop bie on the mixture to make idc 

c ke g burner with air hale closed and place a blow pipe in * Y 

m ow block in slanting position. Blow gently and note the bead scale 

Observations and inferences of charcoal cavity al teenies 
Ed Observations | BERN PEE ome 

White bead whieh marks the paper and yellow incrustation. 

White malleable bead docs nat mark the piper. 

Dark brown inerustatian and п bead. 

| ale but no bead or inerustation. 

ер аам when het and white when cold, no bead. 

Orange yellow inerustation. 

While brittle bead which gives fumes when 

the Mame. 

White malleable head, ye 

Dark residue. 


n salt, 1 g NCO; and 2 g KCO and fill the cavity of ch 
' - i It compact- ds ed hold the charcoal 


| 3 + of the fia 
the centre 5 below: 


or incrustation formed as give 












heated. White incrustulion on the boundary of 


low when hot, white when cold 


Explanations! Notes 
ured reducing flame which has un-burnt carbon 


When base holes of the burner are closed, it produces yellow colo carbon particles. The salts 


particles due to incomplete combustion of gas. Moreover, charcoal — ep dier formed. Carbonates of the 
react with mixture (Na;CO, and KCO; in 1:2 ratios) aud carbonales of ihe Here i; Ор mde particles of the 
metals decompose to form metal oxides. The metal oxides are reduced in агаш ос s feste Pietre ОП Se 
fame or charcoal. The metal is piven up either zs beads, or in the form of 8 xe inc ЖУРЕ ЫП eee f 
spherieal particle of the metal. Metal having low melting point form bead like lead. in mee e ИЕ A 
oxides formed at the brim of the cavity. Metal having high melting points are given out as scale as In саз рр 
i salt is PhiN Oza 50, | 
For example the sa тешу масо; ——— 2МаКО‹+ PbCO: 
PHE = Pb Ci ellas lie urls 
PhO +С анисе и Рі стеу bead} F CO J | 
In certain cases, oxides of metal are partially reduced and we get incrustations only e.g. 
Сас + NaC Û) we 2NaCl+ СаСО 
Aco, س‎ CO, + CdO (rows Incrustntion) 
Na, СО; acts as Пих and protects the bead formed. 


b. Filter Ash Test 


Procedure | | 
Prepare the solution of the given salt, dip a filler paper in this solution and 









Colours of ash. 






= 






dry it over the burner, Dip this filter paper in the solution of CaN Os): and ndm E 3 | Ар" 

ignite (burn) the paper. Note the colour of the ash and identify the radicals | |... | Hint 
ae Pink M 

as given in table, 8. 


Bluish ercen 


і | 5n 
Explanations/ Notes | 
Salts of АР", Zn, Sn^* and Me” when heated, decompose into their oxides. These oxides react with CoO formed 
һу decomposition of Co(NO4) ; and form the product (ash) of characteristic colour. : 


For example, 
LT к af 
For А[* salts 2Co(NOj | 2CaQ + ANO; + ©, 
AL (SO), m АҺО + 350, 
Al yt CoO yg CoO. А Оу а 
p. d p І 
Far Zn™ salts ACO(NO3)2 —7—* — 2Co0 + 4NO; +0, 


Zn CO, — a #nQ vif: CO, 
ie PALLO M СоО на 


ZnO 4 CoQ 








i51) 


For Ng sahis Ate Cf, — MygO t CO; 
CoO Мр ew МЕО, CoU, pu. ash 

Ки Sao! salts eth —— Ru. iidem 
nt} 8m) ——— AM ECCO пын иге ash г ui s 










b. Borax Bead Test 


Wheat is borax bead test? E 

The bead test, sometimes called the borax hend or blister test, is an analytical method used to detect: the : 
presence of certain metals, The principle af tlie test is (het oxides of these metals produce characteristic ce } ЙА 
when exposed toa fame. The dest is sometimes used to identify the metals їп minerals. In this cse. 2 


coated bead is heated im a Mare and codled to oliserve its characteristic colour. This !est is applicable 10 єс Е ENA 


Kd lf qnl 


Procedure | 
|. Take a clean platinum wire having a loop at ils end, Dip the Joop in conc. ACI and heat it. in the 
= on 


repeatedly until it imparts no colour to the flame. Heat the loop in the flame and place it 4n g ы 
horas quickly. a: 
Пем the loop carrying borax particles in the oxidizing flame until borax swells up, fuses and 1 
E SRE glassy NE bum Dead is nol lub E reject it and fry again. 


3 


"v m 
EE i 
м 


Fa 


wna Ei heat the bead, carrving salt picis inl i reduci anil oxidizing finies КЫК ie 
4. Use the table below as an identification guide. Notice that the colour of the head фей a on the v. n | 
Flame. used, the temperature of the bead when examined, and the concentration of the emp er B 
solution of salt is used instead of the solid salt). аа 


Table 3.6: Colours of borax beads in borax bead test 


Colour of bead in reducing flame | Infere cl i| 
















Colour of head in oxidizing flame 






















Colour of hol | Colour of cold | Colour of hot bead Colour of cold. 


iba КУТ э, в 
А 



































head = hened bead AE 
(i) Reddish brown Reddish browns Grey / black | Grey / black | WE os 
(D Violet Violet Colourless Colourless Mint. 
(iii) Green Blut | Colourless | Opaque red | Cu " 
(iv) Blue | Blue Colourless Colourless ete 
(v) Yellow Yellow Green Green 1 e "TN 
ivi Emerald green Emerald green Emerald green Emerald green | Cr. 


'reen) 





герп! (dec 


(deep ereer) | (deep 


к” 


Explanations / Notes 


When platinum loop earrying borax is heated, bead of Bo), is formed. 
Ма 105 Lat Nabi), + Ви, 
ТЕТ 


НО) is non volatile and displaces more volatile acidic oxides from oxy — salts forming the metal borates. 
are fusible und form coloured ir unsparent beads. lar example, Сиб, Wi 


undergoes following reactions in the Borax Bead Test. 
Nin В, О, + Heat ——» 2 Na BO, + В.О, (white) 


Ii oxulizimp fleane Cut. Bay = СВ руге) + CO; 
In reducing [lane Cu (Bb i = {п HOsceotouriess) + #0, + CO. 

2Cu BOs + Û -—. Cure + BIO HCO a $ 2 dE tes 
Flame ‘Test | s M 
Phe flan test is usel to visually determine (he identity af an. unknown theta of an ionic s salt bases s с 
the charscteristic colour the salt imparts ta the Hame uf а unser шиг ШЫЙ О О E E 


j 4 icd sd r^i: | " E ? fe TE н 
ЕТЕ тр, uai wil js e Е. 


ЫГ NI i TAE Mnt 
SL LT EI ri at ih T EA 


procedure . 
Make а р: ste of the given salí w ith conc, HUI Take this paste onto а (оор of the clean platinum Wire an 


(0 heat it in the oxidizing Mame. Observe the colour imparted to flame with naked eye and through a 
| e 
t glass. une Zu Md TEES " inti 
» кит the platinum wire, dip 1t in conc. ILC and heat in the flame repeatedly until 
(2) 


it imparts no colour to the flame. | | R 
N.B: If platinum wire is nol available, nickel / chrome wire can be used. 


flame tesis. 
Observations 









Table 3,7: Colours of flames in 





| Inferences 


Colour of flame with naked eye _ Colour of flame through blue g 


l'ale green Green 

Greenish blue - 

Golden vellow Invisible 

Crimson (bright red) Crimson (Bright red) 
Violet Crimsod 

Orange red ((brick red) Colourless 








IMPORTANT! Check that your flame test wire is clean. Do, 
this by holding the metal loop in (he hottest part of the Bimsen 
burner flame. If it is clean, there should be no change in the 
colour of the Папи when the metal loop is put in the Name. ЇЇ 
the metal loop is not clean, clean it by dipping it into the _ 
concentrated hydrochloric acid provided, then holding tie 
loop in the Bunsen burner flame. Repeat this cleaning until 
(here is no more change in the colour of the flame. — 


Explanations / Notes 


Salt is treated with conc. HCI to convert it into 
the chlorides because chlorides are the most 
volatile (and form vapours ас lower 
temperature). The characteristic colour of the 
flame is due to metal ion and is not affected by 
acid radical. The metal atoms absorb radiant 
energy and their valence electrons go to higher : 
energy levels Le. atoms are excited. Excited ИШ are unstable and Же она come to their нокаи xs is 
emitting radiations which fall in visible region of spectrum and flame becomes coloured due to emitted 
radiations, 

Excited state of atoms 










E; 







(hw (hn j 


Energy from flame Coloured radiation 


Ground energy level | E 


d. Test for Ammonium (МНЦ) 
P ik rocedure: Meat lg salt with NaOH solution, Smell of ammonia gas indicates the presem of хн. M 
. Ammonia gas gives white fumes with HCI. 
МЫС! + NaOH UU —Ák NaCl HO + NH, ОЕ ИНЕТЕ аа eeu 
NH; + HC} c NIT Ol (lte fumes) "n ) AS el d , ine a 
А d by passing NH, gas thr ough Nessler's reagent which produces Brot ppt. poda UR Ир ae m 
е action of sodium hydroxide with ihe sali/mixture: Suspend about 30-50. mg of the mixture 
Lee € quantity of water in à test tube and add to it NaOH solution dropwise in. excess ‘and babii | 
ongly, Note the evolution of ammonia; if ammonia gas is identified, mixture may contain ammon i 


ту с ), Boil the content till te evolution of ammonia gas stops. Now add | a aval piece. of Devarda: 
IY and heni the content again. Note the changes as given in o le shina | 


NH а ів confirme 











mE A Ж pe - eu 
dor i ў 


ык x hr TEI tr 
NL. es ар аа 
ا‎ En ES e d a XE JE dr 
[ аз a p. * 
Lee p zu il wich ue i 
Бе, iet ер Е, LM RETI h 
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Observations i WE Inference za 
Mixture is soluble in water and no ppt. with Cations of the group LV and Mg" ane 
Natit | absent. | j 
| Yellow ppl. , | — | Chromium as chromate ( Cros} 
Yellow solution | ssl [Fet CN 









Ammonium gas is evolved which produces white 
| fumes with HEI | 
Ammonium gas is evolved with addition. of 

Devarda's alloy | | | 
| Hz gas is evolved | AL" and Zn’ indicated Е i 





Ammonium salt (NH, indicated 
ety 


NO; and NO, indicated 


Systematic Analysis of basic radicals by Wet tests 


Chemical tests performed with the solutions of the salts are called wet tests. Solid salt is dissolved ip 
suitable solvent and solution of salt is made ta perform the wet tests. Solutions of salts for detection nf acid and 
basic radicals are made by different methods. 

Wet tests are performed with solution of the mixture and insoluble substances are treated separately, 





Preparation of original solution for basic radicals (ов) 


Try to dissolve a little quantity of (he mixture in solvent in the following order. 


1. Water 2, Dil. HCI. 3. Conc. HEE 

4. Dil LING, 5, Conc. HNO, 

б. Aqua regia — (a mixture of one part conc. HNO, and three parts conc. HC) 
Procedure: | 


1. Take about 1.0 g of finely divided mixture in a 20 mL test tube and add [0 mL water. Boll it for 5 
minutes, H the mixture gets dissolved, try to prepare more concentrated solution. If some residue i5 left 
behind, then filler and check the presence of solute in filtrate by evaporation, Use the aqueous solution 
for further analysis. 

2. Wf the mixture is completely insoluble or partially soluble, take the mixture or the residue from lin 
another test tube, add dil. HCl and boil. If the mixture is completely soluble in dil. НСІ, the radicals of 
Group | are absent and proceed for the next group. : 

3. If the mixture is partly soluble or insoluble, iry to dissolve in cone, HCl, If the substance is soluble 18 
conc, HCI, dilute with distilled water and proceed further. Jf the solution is prepared in conc, HCL mee 
of fhe acid should he eliminated by evaporation. 

4, Uf the substance is insoluble in ilie above solvent, try to dissolve in dil, HNO, and if it is insoluble in dits ! 
НКО, then try to dissolve in conc. HNO, If conc; HNO, also fails to dissolve, then use Aqua regia (9 J^ 

dissolve the mixture and filter. Treat the residue separately by special methods. When solution 1s fo iy 
in HNO, heat the filtrate near te dryness and add distilled water and again heat the solution to фгүпбй 
Heating to dryness should be repeated two or three limes to remove the асы completely. Same Ee 





procedure is adopted for aqua regia. e, r 
| §, ff the mixture is soluble in conc. HEIL and gives white gives ppt. on dilution which dissolves hy adding i у 
| HUI Sh, Hi or Sn may be present, ‘ ue ii 
б. dM a light yellow ppl appears when solution is formed in dil. HCL it mav be sulphur from S608 wes pant 
| cun be removed by healing with ITE NO, and Filiering, "Рр 
Solubility Rules 
1. АН nitrites and nitrates [except И МО), Bl (NOSE, all acetates | except Cutt H Oooh], all 
bromides and iodides [охсор of Ар, Hg; Ph^, Cu} are soluble in water, BICI, amd 51003) 
insuluble oxychlurides in excess of walter, | 
2. AM chlorides are soluble excep Ар], Кр, mad РЇЇ, 
3. All sulphates are soluble except CaSO), SSO, BASO, ПО, НО, PISO und AgiSO;. 


chloride: ; | p 








. All carbonates are insoluble except those of the 1A elements and NH; 
i All мөн arc insoluble except those of ihe 1A elements, SHOH» and BuOOH. Ca(OH}, is slightly 
insoluble, 


"n 


me I 


. All sulphides ire insoluble except those of the £A and ПА elements and NH,’. 
, All salis of Na’, I, and NH,"are soluble in water, 


Classification of basic radicals: 

Basic radicals are divided into six groups for the purpose of analysis based on the formation af insoluble 
precipitates with а particular reagent which is called group reagent, cg Ag’, He,” and Pb^ from insoluble 
chlorides with dill. HCI. Group reagents, nature of precipitates and radicals of six groups are tabulated in table 


Table 5.1: Groups of basic radicals 


Group — | 


| 1: Silver group 
| ПАО» Group) 






















Group reagent 
Dill. ИС. | 
| Hs + ill, HCI 


Radicals 
‘Ag’, Dg; ^, Ph". 
Hg". Pp^, Br", Cu* 
Cd" 









Nature of precipitates 
AgCl, He.Cl., РБЬС1; (white ppt.) 
lies, PbS, DiS, Cus, (black) CdS 
| (Y ellos). Pot. are insoluble in (NIRS 
аи diti, ICT. 

A354, Ss Ba 1, I Sa soluble in (NH 1 


















ШВ: As-group] Dill, AC] + 1155 






| Ast Sb", Sut", Sut 
Ill: (Fe- group) | 














NILCI + NILON Fe, Kel, АР", Сг?” 


FeOH, АКОН), СТОН), (Insoluble 
hydrox tes) 



























IV: (Zn- group] 


МИ + NILON 4 
VY: (Са-вгоцр) 


HS NACI + INHA4OH 
+ (NHC, Sol. 
No group reagent, 


Mi", Co^, Mn, Za" 


Nis, CoS, Mns, ZnS (soluble 
Ba, Ca^, Sr” 


| sulpiudesj 
Bao, CaCO, — 5SrCOs (Insoluble 
| carbonates) 

lons are not precipitated in previous 















VI: (Alkali 


Na’, К", NH, Ma?" 
group} 


Scheme for the Separation of Cations into Groups 


The general scheme for separation of cations into six groups with briet procedure is given in the table below. 
Table: Scheme for the Separation of cations into €zroups 


Add a few drops of dil. ICI to the cold O.S (if the solution is prepared in dil HCI, skip this step). If a ppl. appears, add 
more HC! till complete реесірі аиа, Filter. 
| White 
heavy 
curdy 
ppi-: 
ГЪСТ. 
ApC and 


Viltrate: Acidify the filtrate with ПС] and puss H-S till the complete precipitation. Warm ard filter. 
Dilute the fllrate: if a further ppl. is produced pass more HS and filter, (If ihe ppt. is light yellow or 
white. it 15 due ta sul phur рт axidabiau ФЕН 15, discard). — | | x | 
Precipitate: Filtrate: Boil off ITS. If the filtrate is coloured add a few drops af conc. HNO; 
Yellow: Hes, | and boil, add soild МИСА, and boil again , coal and add NH;OH in slight excess 
| CdS, Às;53 Boil and filter while till hot. 




























































































Heti Black: PhS, Cus Precipilate : Filtrate: Pass 1.5 directly through the alkaline solution and 

| Analyze Darkbrawn:Bizs;. | Gelalinous | filter. Жы - i —— 
as ens while; Precipitate: lVilraie. Concentrate H to 
Group 1. | Orange: 5059 AOH; White or grey: Жи abaut. 10 mL and xu ч few 
Nate: — pull yellow: Sns; Reddish Flesh coloured; Vink drops of NIL,OH iens 
Diety Group H brown: Back: CoS and then (NHL CO; FULHAM 
Wile or FeOH Black: Nis |n exeess Warm und nuc 

| Felon’ ppl Dirty green): Analyze as Group ГҮ Precipitate: агаве 
is due to Cri OH). | Note: If the original White: BaCO, = | May _ 
кайт. Analyze п salt is colourless and CaCO, | ERU 
Discard if (5 roni IL. vives black Pp, И Srl, шы, 25, 
und | cannot he uf Group IV. Analyze ee d 

| proceed ta | Discard and repeat with as Group V ÜL INA Tr 


fire next 
FOND, 


| clean tubes. 





Al 


Yates and Explanation 
Following pr ecautians must t зноў 
L Small quantity of the salt should be used because 


ppt. 
Avoid ihe use of excess amount of reagent 


3, Always precipitate the group cations compl 
cations of the preceding groups may interfere with cations of the 


4. Wash the precipitate thoroughly to prevent contamination. 
5 You may concentrate the канаи ИГИ seems to be large quantity | 


Analysis ¢ of Cations 0 of Group] 


ate hie senarating the cations into агр», ipe 
he taken while 52] E A p R handli tie sali quantity а i 


as it would lead to wrong Cole [ustomns. 
etely before prac ceding to the next group otherwise the | 
succeeding groups. 


Ta 





Procedure: Add dil, HCI to O.5 and dign well. Filler and ond the vedi: first with very dilute HC! and then 


with cold water. Preserve the filtrate for the next group. 
Place the ppt. in a test tube, boil with 10- 15 mL water and filter. 


Table 1: Analysis of Group 1 
Filtrate (Aj May contain 
PhCI; Divide the filtrate into 
two Portions. 
1. Cool one portion of the 
solution under tap water. 
























Residue: Wash it thoroughly with boiling water and transfer it to fest | 
tube. Add NH4OH Solution to the ppt, Yarm and filter. m. 
Viltrate(B):NIay contain Black residue -Hg (ous): Add 5 
[Ag( NH ]CI drops of conc. HNO; and 15 draps 
Divide the filtrate iuto paris- af conc. HCI and heat to dryness. 





mm , 


white ppt. Pb“ indicated l.Acidify one portion with Dissolve the residue in water to | 
2, Add a few drops ol diLHN O, White curdy pyr. | form solution (C). 
KCrO to changing to purple on 1. Dilute one portion with water | 
a hot portion of the exposure to light. AB and pass H-S; black ppt. Hes 
solution. Yellow — ppt. indicated indicated 
soluble in NaOH. Ph” 2.Tu a second portion add KI 2. To solution add solution of 
present solution; yellow ppt. | sil. While or grey ppi- 
3, Add KI solution yellow insoluble in ammonia. Ag” Heo indicated 
ppt. of РЫ. Pb” indicated | 
confirmed. - | 
Lead, РЬ Silver, Ag” Mercury, He.” x 


Flow sheet for the analysis of the radicals of group-1 (Ag*, He”, Ph”) 
Group Reagent: Dil. HCI. 
0. 5. + Dill. HC 


| 


White ppt. (AgCl, РЫСЬ, Hg;Cl;) 


Added ҸИНИ E | 
| | 
Y 

ppt. dissolves (A g^ ppi turns black (Нез) ppt. unchaneed( Pb" 


Confirmatory tests 


Brick red ppt, (Ag!) [ИП ppi: Ts ей api: (pis У ; Ue ў 








1o Wash the ppt. thoroughly with water containing few drops of HCI before separation to rene Sue 
adhering solution. This will prevent precipitation of ОС and 5bOCI. 
3. Меру dilute solution of Bi and Sb form white ppt on addition of dil. HCL These ppt dissolve om dete 
af mare HEL These should not be confused with РС, AgCl and Heth, 
4, Aq. solution of thiosulphate also give white or light yellow ppt when dil HCE is added. Рр pass thrones 
filter which eun be made soluble by boiling with NINO, and filtering. 
^5. Concentruted solution af Bal or NaCl may also pive white ppt on addition of dil HCI due ta comm 
un etfeci; ppt. dissolves in water, 
Analysis of cations of Group Il 
Group 11 comprises of Hg, Ph, ШЕ ‚Си ,Cad As"; Sb, Sn^, Sn" cations which are precipitated: me 
sulphiides, Sulphiiides of Hg rb, Bi” i u^ Са" are insoluble in yellow ammonium sulphide ard are grouper’ 


us |! 


пи. 


=" 
Precautions before precipitation of Group IL. 


h.— Filtrate should not be tuo acidic because metals such as Cd, Sb and Pl da not precipita apts: Ld ; 


p l'ocedurez Pass H ;5 gas through filtrate from Group L boil Hand pass mace Hs dihate the sation — eur An 


ILS again until precipitatiun is comple, Filter and test the few drops of filtrate with TES. Preseee the filtrate | uc 
Ши Biex| grau р h um ij EE ay 


lui 











Let (hd i 
А рег! inen | baer vations | inference Физ 
боа portion ab Маи (5) + alil | White ppl. ишге п агаи sulphate | Fh" oe rrinfirimed 
Wesel, D. 
(Appl Charcoal cavity test White malleable bead which marks the paper _ _{ РУ eontirmen ا‎ 
E + 
Silver (Ag | | к=: с: о 
| Fsperimen! Observations IE _ | Inference: i 
| 1, A porion гае + К.С rt}, [eer ppt. nf Ag Cr, kg erasure 
3, Apply Charcoal cavity tesi White silvery bowl which does not mark the | Жк бг ҮЙ 
| = | paper = ت‎ | nad: Т ет Sry |! 
Mercury (gi | "ORE eu 
i хрегите ni | Observations idi | Inference НЕОН 
| 1. Neral solution +С] + KI | Orange red ppt of Hel, soluble in excess of Ki | p confirmes | 
Е 2 Apply Charcani cavity tst | Brighi metallic sublimate of Hg droplets нае اا‎ 007 
Precautionary Notes: 
1. Avoid the use af HCl in excess to precipitate the РЫСЬ, AgCl and Hel, because these аге чийе 


excess o HI due to complex Formation. 








A while sulphides of АБ", Sie’, Sn", Sn" de soluble tn yellow ammonium sulphides and mre grougant ds 


. Make sure eat cations af Group f Нах been removed completely, Tesi a small portion af fütrate iy щй: | 
dil HCY. 


presence of large excess af HU iana. Neutralize ihe filtrate with NI OU and acidify with dH HC 


CO Pas H5 gas rough a small portion of filtrate, if coloured ppi are [oemed them paya FP y qna evi dn ies um 


whale filtrate otherwise proceed io the analysis of Group I. 





= каша -— ee “шш es cmm mois cmm “Шаш. ums 1 cm "ш. 


Ppl, max consist el He" 
ppt, with dil. Aq. solution of TEA 
the test tube gently and filter, 








Residne- 
Cu Са” (бугор 157 


" 
up —— áÁáÁ íi M 
_ —M 





pnt. pi. Cu Cd (Group ПА) and As”, 56, 5 


and irauster the ppt- fa 


Yay contain sulphides of Hg 






3 test tube and ade nee amimoniult hdd. y l h tti E 


bon СЫ 


I'iltrate. 
Sn'*, Sat 


TT EBE 











Residue af ]!-А. TIME hie ppt. wath di [. Ай. ТИППИ af yellow qmm nin liil OT and iecit the pasting | 
"Transfer the ppt. to a dish, 15 aid; HITNO, and boil for 3 -3 minutes. Filter. 


Tale U A 










Black 
residue of Ups 









































aro while | White ppl. ud 
residue at Post, Wash 
НКО), lhe ppi aul 


Dissolve ihe | 
| ppt. in aqua 
regia | rame. 
IK T and HU 
| 3:11 and dilute. 
Label И 
dilution Г 
Isi puri at 1} 
4 3 draps af 
mnCls seobution: 
Whe ppt 


dissolve im Tew 
ml. al 
шоп 
BEYENI LE LEA 
| neetzle, Boll the 
splulion and 
llr] i "s 
| solution F- 
Portion nf. E. + 
ril. Acetic arid 
4 


ГЕМ. 
or 










115 
















Krishi —p- 
| yellow ppt. 
| soluble in hot 


PQ QED solution. 


а, КИ 
Lead. Ph” 






Mercury, 
H p^ 


Mercury (Hir) 
Experiment 
А Solution (D) 4 Snil 
2. Solute ШЕ +1 МОН | 
Lead (Р) 


Ex eriment 
і. A portion at saluting EA few 
drops CH, COOH + Куго, | 
2. А portion of solution. (E+ dil. 
SO, 

Bismuth (Bi) 
Lx: )jeriment 
1. A portion of. solution (Fe Few 
drops NaOH 


| 2. А portion of solution (E He barge 
excess of water 


. Analysis uf Group H A (Copper Group) 


Filtrate — Max анта ра“, pi | 
solution until dense white fumes она. ds tn б and add few mL water, centrifuge and filie, | 


alkali rut, Filter. 


| White ppt of | Filtrate : May contain complex salis of Cu and OLI 7 
BEY. [CNH SO; iBlue and 1С NH SOL { 
Disulve е (calourless.t di | 
| ppt- in a if colourless, Cu, is absent. Pass Нуз, a yellow. "s | 
minimum indicates Cd. I blue, Cu, is present. Label it as кшш 
| quantity or dil. |n l TUM 
HCI and label | Blue solution Solution G+ dilute БО, К ij 
IL as F, Cu present fine iron fillings.ar zinc pieces, | 
Solution [+ Solution G + Boil for few minutes and filter. | 
Sack Stanite atelie acid + Neutralize filtrate witk 





Bismuth, Bi“ 


EPA E P, V =й ama imm m 





oar. * Add about 0.5 mi conc. 11,80, айй: heat: us "p 








Ета: — Mia contain Bi’, Cu", Cd”, Add NILOL soln. in excess s 





































































піт Black 


кке Ni] —> ammonia and add а few га. 7 t 










ppt. Brown ppl. or of HCI and pass Н.5; yellow M 
мога, | ppt. of Cds Menu T 









Copper, Cu^ Cadmium, Cd^ 


i cM Ls 
7 =. г = [] 
ә ГМТ ү ыш зле EL рч ЛР е ч 
"cum алш ie rv а И рти CELTE 
pao. a Б я - ۴ j J 


| Observations Inference 55Ш 
White or prey ppl | He confirmed 2. mu ah 
Keddish brown pp H i confirmed 15) 














White ppl BI een zu PE 


White рүн. ar turbidity of BiOC! 


2H confirmed | 


Observations zi: | Inference = gr tis 
Yellow ppl of PhCrQO, Pb“ confirmed | Sp 
White ppt Pb' confirmed: d 
Observati ions Inference ui 5 


EP ee ee 



















Copper (Cu). — тии 
Ex египет کک‎ o [Observat күп» | inference 
T. A portini of bluc мий ifti TN | Relish brown үр! аклык | Cu confirmed 
FRU ER KI 
a A portion of blue solution {fr bew | Reddish brown ppt ., the ppt dissolved | Cu” confirmed 
d rape CHOOT. 1-2 drops | din NEGON to give blue solution. | 


potassium госу е койп 
a, A portion af blue Мин (C) dew 


drops CHCOOH 1-2 drops of NAOH 


| Blue ppl. which turn black on boiling. | Cu” confirmed 





Analysis of cations of Group HB 
Filtrale. i e the solution in yellow ammonium sulphide: Acidifv it with dil. HCI with constant stirring (test 
with litmus amd pass Hos. A coloured ppt. shows the presence of As, Sb, 5n, [A fine white or yellow pot 1s of 
sulplmr only. Dissolve it in benzene or CS», If is dissolve, 5 is confirmed reject the ppt.] Filter and wash the ppt. 
with NH4CI solution and hot water discard the washings. Bail the ppt. with conc. HCI for 2-3minutes. dilute 
with 2-4 ml. water. Filter. 

Table I B. А nalysis of Group H B. {Arsenic Group! 

| Yellow residue: As Wilirate: Add МНО solution to neutralize or just a 
acid in excess, hoil and pass H-5. Filler. — | J 
Orange ppt.: Shas Filtrate-Boil off HS: Add a piece of] 
Dissolve the ppl. im smallest granulated Zn, and di. HCI. and heat for 3-5 | 
amount of conc. HCI label As minutes. Label the solution as C. 
B. Solution C + НЕСЕ, solution ——® а white | 
Dilute one portion of solution Б ppt. 
| with large quantity of water. 
White ppt. of SbOCT soluble iu 
HCI. | 
Antimony, Sb" 
















Ikaline. Adds solid oxalic 




























| Dissolve il im conc. HANG, 
amd label solution as A. 

Solution A + ammonium 
| molvbdate solution & hail 
yellow ppt. soluble in 
caustic soda. 
































- 3 
Arsenic, As” | E 
Tin, Sn 


wa Шанага аин 


Arsenic (As or AS” ) 























Inference 
As’ or AS 
| confirmed 


Observations — 
White ppt. o£ MeNH,ASO, 







1. A portion of solution (А) few drops 
NHOH + 0.1 p NH4CI + MgSO, and stir 










A brownish red ppl . of Ag;AsQO, 





2. Neutral solution (A) + few drops + S 
CH,COONH + 1-2 drops AgNO; n ы 
| cantirmi 







| Observations _ 
Orange red ppt of Sb;53 | 
White ppt of Sh, 0,.xH;0 soluble in excess 


"Sh "confirmed | | 
Sb confirmed | $ Ps 






| 1. А portion ‘of solution (Б)+ l'ass WS 


| gus 
2. Solution (A ) + few drops NaOH of NaOH 














TUER Ed 

Tin (ёп) | —À1 u u JR 
- xperimeni Observations - d 
. Run ammoniummuly d: tle solution tà. A Intense blue colour d 
үа af salution ££! | х 2 
3. Solution (C) + few drops NaOH White ppt of Sn(OID; soluble in excess of ji 
Майн | 7 | 

Lu Ln 


Precautionary Notes for Analysis of Group I: cs 
1. folgten of G eo II should not be heated itis SHF HNO.: for more than 2-3 minutes enu à d 





which will remain with Hgs, 


i. sulphides of Group П should not be heated with yellow ammonium sulphide for more than 5 ай | 
because Сиз and Hgs are slightly soluble in yellow ammonium sulphide and solubility may He 
prolonged heating. 





also cations of the Gronia d [V, Y айй VL ‘(hese acid radivals ave ila interfering radicals and | must he dele wae Dm 
and eliminated before proceeding for the analysis of Group TH and subsequent proups. dnce 
Һ.Б: Students of B.sc/É5 are generally expected to analyze the mixture containing tartarate, oxalate ай 
phosphate only. us 
Detection of Interfering Radicals E 

lxperimenis Observations 
Solid mixture + Conc. Hi, — 77 Charring occurs 












Solution + CaCl White ppt. soluble in acetic 
acid 

Solution + (atl, | | White ppt. insoluble in acetic 
acid 

| Colour of KMnO discharged 







Solio + RN nO, А 














А yelow crystalline ppt. 


i а ss 


Phosphate — s | 





Solution + HNO, + Ammonium molybdate solution 
Т: 

















Na.CO, extract +. HCl Tg + Zirconyl nitrate A white gelatinous ppt 
















reagent £ present = d At 
Elimination of Interferi ng Radicals Hig 


і. Elomination of oxalate, tariarate, citrate and fluoride: Take about 20 mL of filtrate from eren) Nd 
II in a china dish and add 10 mL cons. HNO;. Heat the mixture to dryness (in fuming hood). Now ad i 
mL of conc HCl and 5 mL of conc. HNO, to the residue. Evaporate the solution to 2 mL and dilute WF | 


5 mL of water and proceed with the precipitation af Group ПІ and subsequent analysis. 


2. Elimination of Phosphate: 

a. Take about 3-5 drops of filtrate from Group I in a test tube and add NH4OH in excess. 

b. if ne ppt. forms, Cations of Group HI, IV, V and Mg are absent. Analyze directly Group VE n 

c. If ppt. appears, take fresh 3-5 drops of filtrate from Group H in a test tube and add to iti um nie 
(1:1) of potassium ferricyanide and potassium ferrocyanide. If blue ppt. or colouration appears} nu 
present. EE s 

f. M iron is present take whole of the filirate from Group (Lina beaker, add 2 mL HNO: and bol M ne 


complete oxidation of Fe". If iron is absent skip this step. 


35 
e. Ail 1-7 14 sriid WILC | and NIH UM бча Iram del) with constant stirring until a | slight turbidity 
appetites. Add about 122 ml, acetic neid and 5-110 bs af copr. ammonium acetate solution ûr about 3-4-2 


solid ammonium neetate, Shake well amd boil for 2-3 minutes and centeifisgs. Preserve the centrifugate 
ior analysis af perap IV, V and VI 


i f. Ihe TOT ET те COMES Lvl ? {1 ls i ahy, ишн тү je dei acenrding hy Де Кре mme ag PF it. 
p ^ ii dil, SUH to the reddish centritupite of step (60) anl reddish Brown pot. sporirii Ай NELAGH 
in ®И@М excess, centrifuge and discard ppt- The centrifirgate shenid De free freins fe, i 


А. Use the centrifugnte for analysis af group ТҮ, V and VI. 


Analysis of Group Ш (Iron Group) | 





Refere proceeding to the analysis of Group I, make sure tat: 
» Grop H has been precipitated completely 
= Interfering radicals have heen eliminated 
#F Hes gas has been boiled off completely, 


Procedure: 

а. Take filtrate fron Croup HE in a beaker and add about [ml cone. AN Oy and oil than sedition ili orones: 
oxidation ef Perros ions. The solution should not give blue coli with Kd Fed CINY E sedition 

hoo Add aliut WS gr solid NEC to Be above solution and boil ta reduce the volume to TE mi.. 

<. Allow ta com the sobubion amd add NIE. dropwise with stirring UIE the qmell af ammunma enims ori 

n 1 ie and preserve the filtrate for the analysis of subsequent groups. 

t Precipiate phy consist of FeO = reddish, AKO -w hite selatinaus, Crit MI)" green, 

Wah the рр. with 1% МИС solution and transfer the ppt. toà benker. Add few imb. water UE golf Paus D as 
A078 aH мао and P ml. 1:05 and boil till evolution of oxygen and filter immediately 


Table 111 A Analysis of Group HT (ron Group) Ул}, 
| Reddish т brow n Residue: | Firate: If colourless Cr is absent. ЇЇ yellow, Cr. ls indicurett. AU ix present ше E 
| Wash the residue with het | soluble NaAIO,; I colourless test for AF" Uf the solutian is епт дау i 















water and dissolve it by with nacelle achd and add lend acetate (ill complete precipitation, Milter i 
bolliag with dil, HI, Yellow ppt. To this solution adi dil FECI e | 
Label solution wa А. Dissolve the ppt. in Rath and lubed slight excess hrial solterik € | 

ЕТЕ A + Potasshuim Ehe solution as H | 
іа —& blood red i 

| colouration, Iron (Fe), Chromium (Cr) Aluminum (At) | 


— „==: 


E 


^ = mus 2 TM "aad а zs um nl 
Contirmatory tests for Iron (Fe), Chromium (Cr "h Aluminum (АЕТ) 









Iron (Ке) 
Experiments - 










( )bservations 











Solution A + Ammonium ‘thiocyanate | [land | re ч ‘colour due to formar oi 
solution | [Fei SC NAI" 


| Sulution А + NaOH. solution | Reddish brown ppt Йе ОНИ ° —— 





— EUR Ra RU LN eee 









‹ -hromium (Cr 







Lm кии» — B. у, ji toga “Observations: 2 iis | Sud 
Neira solution B + di ИМИ; + Asih lick ced pph ol Austr. 


IT йш 


| ҮТҮ B a Few drops ol CHCOGOH + Bally 
| Sultan _ 


-——— o ie анан жз ciam 


Felke pii. рін, "ut at Hat dy і 





36 EET 


Ene, e a 


Aluminum (AT) = 


Experiments : Ohser vations 
Few drops ol solution Û + dil HCI + Litmus | Blue lake appears 
solution + NHOH until alkaline а И 
Solution C + ew drops of dil, CHCOOH + | hlle ppt. 
CHCOON — 








== = 





Notes and храпа 


Be careful, if lead and Sous) have noi heen completely removed in the H Group, they will give iest for AL 
Ми sometimes ects precipitated in the ELE Group as Ma OT) and hence may not be confused with Iron: | 

When the interfering acids have not been completely removed, a white ppt. may be obtained in this Бинь 
which mav be mistaken l'or Al. This can be avoided by testing the NaOH extract with NH CL -white pri 


miliecates . AL 


_ b == 


Iron comes in the fillrate from Group I in the ferrous form, even if it is present a5 ferric form, Бесаты; Ha 


reduces it, So it must be oxidized to ferric state before its precipitation, as ferrous hydroxide parie 
soluble in presence of ҸИ. 


. Before the oxidation of ferrous to ferric state with conc. HNO H-5 must be completely boiled Ulf Бер 
it wil also be oxidized te HS0, and if the original substance contains Ba or Sra they will be precipa 
with this 15304 in the HI Group, 

Hj3Se8IINO, me AH;O04H 39504 Nh 
HBaCIl;-H4SO0, ——mHasO0,a 2HCI 
SrCl;Ha50. gg ӘТӘС + HCI 


Apalysis of Group M (Zinc Group) 





BELLA md гаа даалда ma кшп шып д.а EF GÀ Бш pr КАЙ 


Cations of Group TY are precipitated as sulphides (Соб, Nis, "Mns and Zn) in alkaline medium by passing Hs 

through their solution. 
Procedure: Add NHOH in excess to the filtrate from Group IIT and then add NH,CL Boil and cool and agas 
add few drops of NIGOH to the solution. Pass HS gas until complete precipitation and centrifuge or Biter. 
Preserve the filtrate for analysis of Group S and VI. | 

Wash the ppl. first with 1% NH,CI and then with water. The ppt may consist of CoS (Black) 

NisiBlack), MnS (Flesh colour} and ZnS (White). If ppt. is not black, Co and Ni are absent. Transfer the ppt 9 
а beaker and add very dil HI and shake well. Filter 


Table IV —4 nalysis of Group DV (Zinc Group) 
Black residue: CoS and Mis. Apply the 
llkorax [Bead test on small amount of ppt. 
Blue bead: Co^, Brown bend: Ni *. Dissolve 
the ppt. in conc. JIC] with few crystals of 
| KClO, and evaporate te dryness. Green | 
residue: Co^, Yellowish residue: Мі“ 
Dissolve the йй in water and filter if 
| necessary. 
1 Part 
| Label this part as 
A: А part of 
| salution А+ 
| NHOH solution 






Boil off H-S, cool and add excess of NaOH soln. (Test with 
litmus) and Filter. i | 


Filirate — Poss HS gm 
white ppt. (may be ашу}: 
Zn | 
| Dissolve the ppt. im di || 
| HCI and label as D. à 















Filteaie: MnCl, and ғас a | | 
































1. White ppt. Иштик. brawn 
on filter paper): Ма?" 
Dissolve ihis ppt. in cone. 
HAO, und label as €. 
Fuse a litile of the ppt. 


ll l'art 

| Label this part as 
B 

A pari of solution 














[иши alkaline + excess ОМС + with Nas), NaOll and A part of solution D ig 
rm | af | Kx[Fe( C NIU sul. KNO, on mica piece, КЕ HENA] zr 
| ати у Red colouration. (тгееп mass. | White ppi: 


erly oxime reagent. 
Red or deep pink 
ppt. 

Nickel ANE) | 












| Cobalt (Cu) Manganeset( Mn") Fine (Zn) 





Manganese | se(Mn') — "5 а - 


5, Manganese (Min =) ine Zn n De 2n 
















` Observations з 
















Горай (Co ) ЕЕН? س‎ inference 






























Experin = nests _ = Yellow put pat Co^ confirmed 
TE ЙЕР Mem + | Ye CHEN TEENS: na дүн" б 
мешт al ] solulion В + A crystal af h val rel af КМО, CH COOL Hani mns | alcohol | Ca confirmet 







| Lalenin 
ашап [5 — NILUM T Чи PETIA ашу и [СИЕ ше 2 


гей eobour 






= conlirmed 








X part of solution B+ iN НОП im excess + КЫС! АКСМ 











a nt ta 

Nickel TY t | NEMPE 
| Experiments E 
A part of solution А + ИОН solution until alkaline + excess ut 


dimethyl glyox ime reagent 
Apply огах Беш] esl tr 









Observations inference 


















bx xperiments Mc 
шеа р а part of solution Û with water + Red lead (Th. О.) — 


Apply Burax Dead Test m 
Zinc (Zn) 






M ТЕ 3 contented | 


та 
Ма confirmed | 





l'urp le calour | 
Violet to redhead — —— 












[Experiments 

Acidificd solution D + Potassium Ferrocyanide solution 0 ЙЕ: | = 
Aridified solution D with acetic acid an spot plate + J drop uf Light pink colour | 4n" confirmed 
IT CI. solution + 1 drap of ammonium thiocyanate solution 


Inference — 
4m confirmed 













ci] [nib 


0,8. + NH CL. ~ + NILOH Gin excess) + Hasip) 


i iF col ғ 


у + b | 


White ppt (Zn) Black ppt (oS) Black ppt. (15) Flesh colour ppt. (М9) 
Sall is white alt 15 dark pink eli 15 ereen Salt is light pink 
Zn^ Indicated Ce” indicated, М" indicated. Мп? indicated. 





EX EE of Group-v i Calcium Group) | 


LIT ILLE tities be 








Р IFTE E 


а-а ү Es M | 


Cations of this group are precipitated d5 insoluble carbonates (BaCC,, SrCÓ,, and СаСО,) by ammonium 


carbonate in presence of ammonium chloride which partially prevent the precipitation of Ме? due to: 
comman ior effect. s do. 


Procedure: 

d. Boil tlie filtrate from Group IV to expel the HS completely. 

hb. Remove colloidal sulphur (if any) by boiling with ammonium nitrate and fi iltering. 

€. Evaporate the solution to concentrate and conl. 
d 
t 


Add few crystals of am monium, chloride and NIL;OH until solution is ammonical. 
Add te this solution lreshily 


and filter. prepared saturated solution of ammonium аюдан and warni: : Cool 


Y 
m 


„ү ` : 
ash the ppt. (BaCO, 8гСО s, aud CACO with hot water and dissolve in acelic scit 
Ioil ofi КАДАЙЫ ГЫ at CO . | EM Le See 


^dd Ka CrO, solution to solution from step 


m 


(p) and shake well and filter, 








$ Y ow dae Se Ba filtrate: Acetates of 5r and Co. Add conc. solution of ammonium sulphate - 





Apply flame tesi: boil, cool and filter. ي‎ glia تج‎ 


-— че 
(Greasy green flame. White precipitate: SO,  Filtrate: Ca 
Dissolve the ppt. in dil. 


| Apply flame test: Crimson To a portion of the filtrate add NHOH i 
HCL and label as flame. excess amd then ammonium oxalate soln. 
solution A Dissolve the ppt. in dil. HCI 


| white ppt. 
and label as solution B 








Apply flame test: Orange red flame 


































greenish yellow rong hiuc glass, | a 
1 ; | pU Calcium, Ca” | 
Rari s Strontium, I : 
adim a i Ж NR с ccs a — 
Barium (Ва? 7 М ee 
= Experi ments | | Observations | Inference — 
———— —— — © ص ا‎ meir E o E uen ت چچ س‎ 
| A part part of solution A+ dL ISO, | | White ppt. Ba” confirmed 
——— Se тт 
Е рагі of solution A + I drup of sodium. rhodizonate A reddish brown ppt Ba" confirmed 
| reagent я а 
strontium (Sr) ES 
Experiment š Observations | Inference E 
ee ee = ии аа SS ee ч РРС LO DECR M ORE — BH ee FTE 
А part of solution B + (NED SO, solution  — Heat and White ppt. | Cr" confirmed 
canl 
——TE um. UL 
i appears _ | Sr” confirmed — 





C ai Rn (Са 22 


—— ааа 









| Inference | 
| Ca^ confirmed 


Observations 


White ppt. 


I:xperiments | | 
A part of solution C + NILON + Ammonium oxalate 


| solution 
БИ" RTI EIER CHI MEET RU 
A part of solution C + 1-2 drops of [a [T etc "Ad Yellow npt. of Zn confirmed 


mE _ | Сак Ее] | ES 








Precautionary Mates: 
s. [f the filtrate from Group TF is brown, tt may eontuin eulloidal NIS. Add it to acetic acid and boil. Filter and Es 


vleaur solution Tor further analysis. 
lk. Use freshly prepared saturated solution of ammonium carbonate solution to precipitate cations of Group У. 
с. Flame test is the must dependable test für cutions of Group V. Perform flame test with solution of cations in 8% 
HCI 





nave of Gronp VI 


There is no group repent for the cations (Mg К, Na" and NIL of Group VIL Therefore these cations are usually ated. 

individually, 

Procedure: ji 
а. Adda few drops ol aminonium oxalate solution Lo the filtrate fram Group V. acte 
le. Roil, cool and Filter, (UT cations of group V are absent, skip the step (as and (hb. Discard tlie ppl, if aus, 3 pat 

the filtrate for Mg" K', Na and NEY. MEE un 
v, Add to the filtrate КАШУ), HPO, solutions. Shake vigurensly, conl, serateh walls of the test tube with a gi гой il 
allow standing. Valter, PN ED 






polasti n Hl. тыь икин rme d was thie бең и iliis Wark ntl iio МГЕ Т ili siy. Thue ane үү кисеп belopes « WS [uem 
y Lnown tw exist. 











"a Lites = maet Е 





White crystalline Filtratie: K', Na' and NH,. Evapnrate the Heat the — —M 
рі: Mg” solution to dryness in a dish and ignite until white М0, ees тега 
P fumes of ammonium salts cease to come. out. IE no | pas. is evolve seus NS B à 
residue is obtained E and Ма” are absent. If a кш рие — sss Ане t 
Filter off ppt. and | residue is obtained add 2-3 mL of water and | x оир ae 
| dissolve it in conc. | divided the solution inio two portions. ma at Fir? a produces, 
HCL Label this | Apply flame test to the above residue for ha and 3 еы " кам 
solution as А. К”, PN i | — 










ج 





Potass! um 1 Diet: Peismssinm is & nesccesuüry mineral in daiky тигин; d assists In misele en на | 
H maintaining fluid and clectralyic halanee in body cells. Potassium is also important in sending nerve A А d Же ела | 
ў ETE frei protein, Eni, пин! earbuliedcntes during тісі. А shortage af {изн THY] — аре UU Healthy 1 
(ктм as hypokalemia. baiting a variety of foods that contain робота 15 Ite besi way to ge "m " equ à АПАМ. - à 
individuis whe cat à balanced dict rarely need supplements, Many lruits, vegetales, and meals canin potasstut : —2 
3 Precautions: Solid potassium ceacis vinlently with water. This metal should Therefare he kept under 3 mineral o1 пеп 5 =. 


H Ierosene 






















و 


Table VI : Analysis of Group VI (Sodium group) 






































Solution. A + few | Part! | Part II 


drops of | Label this solution as Lebel this solution as C. | Dissols e тө. spend i 
*Magneson | B. Violet flame through | evolved in water | 

















solution as D 

1. To one part add acetic acia 
lin excess and then sodium 
cobaltinitrite solution; yellow 
ppt. NH,” indicated 


reapent + Excess af 
NaOH solution: 
Blue ppt Mg" 
асай 


| Persistent moll el 
yellow flame : Na’ 

Solution B + 1-2 
| drops nf KOH 
solution + сопс, 
| Solution of potassium 


blue plass: К. 

Solution C + Excess af 
acetic acid + Freshly 
prepared solution of 
| sodium cobaltinitrite + 
alcohol: 




















*Magneson pyroantimonale + | Yellow crystalline ppt. 2. To another роке add 
сүре: is раға Shake and allow to қ” Messler's solution; brown ppt 


Add acetic acid and 
Mas[Co[NO;)] solution 
to another portion of 
solulion yellow ppt. K^ 
indicated 


stand: White 
| erystalliue ppt. 
Na" indicated. 


| nitrobenzene — azo | 


resorcinol 








Confirmatory tests for Magnesium (Me), Sodium (Na), Potassium (K^), and Ammonium(NH, ) 


илаа vam ыттан bri wn RAT LAN FRA але атаа T MATES TS LUPA sede he ал TELE ee ела ана ыы i كك ل‎ eee кыд PGi rtt 
II ТОБЕ ng a 


| 2 Inference | 
an : — | EE VS 
Apply filter paper ash tes | | pone 
| "part of solution А + Few crystals of. NF,CI + 8-Hydroxy Mg" 


juinoline +Few drops of NaOH solution mw = confirmed 


Sodium (Na) 




















Ex periments | TER | | i | Observations | inference Ed 
А part of solution B + Few draps of KOH solution + Magnesium Yellow ppt. Na’ confirmed | 





One drop of solution I$ on à spot plate F one drop ot Zinc uranyl | Yellow ppt. or Na“ confirmed 
| acetate reagent & stir _ turbidity 
Potassium (K') 


-s= = m Rm mox 





=a Lug SS m —A—— 008 


оа тшшш; _ = Oo m 





нан " = эш тк сын эн‏ سس س 


Experiments —— — o 
A part of solution € + Tartarie acid solution + alcohol 
Shake ——3 atl 


A part of solution С + Acetic acid + Ма Сом, solution —— 


= =: 5 ep 


VAM Misit ا‎ 
Observations | Inference —— | 


poA пры a У a má—Üi جج‎ 


| White K'confirmed ^ | 


SANE ppi сери -— 
Yellow рр _ | K confirmed 


























Ammonium(NB, ) __ —— — 
iei Experiments 5 | V 
p tannie solution with (ven draps of 205. AgNO, 












i. "Med. s poc on 


NL 
paper у S d ln ; 


Mix two drops ul 5*5 14 














eolution and dip a filter paper їп this mixture. Place this tO over Y | 
‘vapours evolved by heating (ie a ag. extract et T x "p Yellow or orange | NH, confirmed aT 
ПШ 
A part of solulion D + Nessler's reahent + МАО? ч colour — 5 uc КАЗ і 
а سے‎ F ala 
Precautionary Notes proceeding to analysis of Group VI | 


Concentrate the filtrate from Group ¥ before 


Make sure that calcium is absent while prec ipitating Mg i 
all tests of unmionium, therefore, it 15 necessary to remove every trace of ammonium 


p pa س‎ 


Potassium gives almosi 
before testing K, 








Sep bM - 
MI! om) 


Wri iting, of. Results g q 


ipt 
a aye tis | Tn Ыз eat DENIS 


f. a à Mixture Ana lysis, T 





Cou bovwuites; i 
biccuwboruatey or | 
nulphates of Group | 
IA, ITA or WHS 
may be present 


be Noted the colour of ел Mixing младе white 
| armor phot puder, 


pula Lure: 


a- 


ii Heated the dey mixture in| Smell of ammonia gas | A salt of. NH quide 
a test tube: way noted: Gay | Zn” indicated: 
produced white fumer 
with MCL Residue wee 
iii Heated the ihre wth) Ammonia gap evolved | NIU adicated 1 _ 
MEOH soluti: which produced: Wit 








г i LE De "mna 
pa * - 
1 7 п ^п 
P9 a = T E m 
m Thr [= җы p ; 
' —Ó—i ты. "x і 
^ = " "д F1 = FU Е" -—— эшш ааа и анис ш E 
ш. E = = 
P " LI = 


iv, Tested the dry кыллы, pamer with cL : A ee 

1 dts №е- Characteristic | Ма Са V Bat s 

withe floare test: Aue | мат 

| за : e ede flare: elo HELE | 
, vic applied vocent ШЕ, No bead: formed: yellow Za indicated: 4 i 
Text: imerusgintion in hot | 


which: turned) white cy 0 ELE 
COO Uode EU E ten pep HN 


I = = » 5а 
= 2р7 8 =" а 
{ à : 

a = z = 
РЕР а Гы =; : 1 : 
= eel um uo e = = 

ote mius HE =o oF 
д = a 

" = a =I 
а = s 









Preparation of Original 
Solution 600,5) 
5 Oatley WIA p repared n | 


"шы: 
= ==—==.: 














Eo ГОЙ 
a ۴ 7.5 + dil Hek 


ui qa di HCLa HS 





ra 
(AL "ccm i -eira 
| Сом} SO, 


iv Na, CO extract + Cav CL, 
seria 
v. Neco -extract + KMnO, 
Nas CO -extract 
(NH, ) Mo-O, AHO ib te 
| VLC. riltrate Wow Group il 
way boiled ta expel 1,5 
and HNO, added 
coo’ NTE Cl tak onte + NTC ON 
{кү ex cexy 
vitis Pass HS gos ына} 
above solution and 
flier. Filtrate preserved 
фот reat колу 
Pit. was washed with: 196 
NE, CL solute cundi there 
water Noted the colour 
of ppt. 
Pot. dissolved try dik: Сі 
and HS Boiled оў. 
three party. First part + 
Nou sol 
Second part acidi 
| Potosi Ганус суса 


vi: 





job 
| Third: part acidified: with: 
acetic Acid avv ov spat plate 





Teac. T 
агаа е 


и mne йөр тее 


4] 


| Nor ppi formed 


Detection of interfering 


а 





| 


= л 
! =f л pr] 
No ppt. jeu nie 


Ме- cha rige eco ven 


No-ppt. formed 


Coor of KMI, did: not 


discharge 
Mer yellow pp a 


No- ppt: formed 


Pp t. fo 1d Wig. 


| White pnt. 


White ppt soebie 


Ly 


| exceav oF NOOH solution 


Light pik colour 


bei û Py RU m ыыы 





| Basic uet 
Tm "LUGD (А. DA. 
буу group 


Herr C 


| BAHCO | Es 
Seco yu & H 7 tul 
auis DAZ. 


| Tart" Cue adr CALL 


Tortor aie аети 
| Oualate alert 





phosphate ayer 


| Radicaly of 3” 
| group absent. 
Radically of ie 
group indicate 


| Zit indicated: 


Zr cenfiemed: 


Zum confirmes: 








pe re: | oa 
ra becas 0] 


T pe aa TLE = л i tr se e a mr, | 





| Г pitrate fron group V^ | Nn ppt. | | RAM 


| wea heated: Gr expeb 165 e. 
gor была, сосет? e | EE iu 

| A few скунй4 of NC CL 
(UM NH Of were maleate | 


te the above volete 4 


А e 
"umm EL. IZ! ish یا‎ 

= 2 z 

H ү . 








| 

| Freshly prepared 
cate — Coa Do rua toe Mor ppt. ромите; 

j єй | Lage i 

xA rA deere OUO THEE | Dos d 

Кокей, and (NMpO, | Po Солоссо a 

їрєй, and (NH J HP | | 

3 T (|| coloured flame Мағ amd K* quee 


оф. added and Altered: 
| xy. Above filtrate war brider: 
and concentrated, Flame 


А dag with аила» 
пе, — eycivedo which МН indicated. 


test wey applied to residue, | Produced white fumes / 

Mei Crtgoncb musti Way witty сотих НСБ | | 
heated rv êv teat tbe. 

Brown ptt formed: | 

NH * computed р 

Кл. A КИЛО ҮА, eue Муму рд ; 

ALO water Gro tet tree | 

aad polation wed mace; | 

Neaseier y Тел woo 

дадына | | | 

Р умо Yellow ppt, formed f 


aove polation. | 
МН" confirmed: | 


MEL Acetic: acid Ue CREASY M { 
and Ма, [Со(МӘ.).} sol. dii | 
was coded. te another p | 

| part of the above | 
d | soluti: f | 


и Solid salt e dob SO, A colourless amu. 
odotelesy gay evolved. 
WY CEVEA CENCE 
uncche tirne ume 
water milky 






| 

| 
L6 Solid кб + water | d | | 
co? Са am p 

a 





Sale ty Гласот 
Бр PEE n акрон ймы 
itd, Solid. salt + Cond Se A reddihe brown gas мот indicated 
whic tuned Ferrous : 
| phate paper hack 


















ар “Na, СО extract was ——— pre i 24 | 
| prepared: for wet Ау | | й т | 
iy. Add few кору oj | A dark هاا‎ colour o£ | NO. confie med | 
дарам le aprire fiy few ue Jc af ter | H 
| ; | мна ал $ 
| | mony of айан. exteouct | j 
along the wall of teat | | 
| | ` abe 

| | wv, ТО [ел cons öf- "n КРДА, Кыр АНАТ | Мех, CEP For eo 1 
| acidified: formed. as the ject | | i 
| | Mac CO extract, Пелу of е сотых Conc H SO 5 
| deopy of FEO war | эе Feo, | | a 
| added wnd ConcH SO, | | 
| wae added ter this | \ 

| wali (агу ү the | | 

| wid of the test tube | \ 






Result:'The piven mixture contaiZn " NH CO and МО; 





Obiective questions for practical examination and viva voce 
j 
Q1. — Define salt, radical, acid radical, basie radical, dry tests, wet tests? 
Ans, — Salt is a compound formed by neutralization of an acid by л base, e.g, Nat'l, K Er etc. 
An atom or û group of atoms which retains its identity in a chemical reaction їн culled radical, eg. Na. 
SO, i 
Acid Radical: A radical carrying negative charge is called acid radical e.g. CI 
Basic Radical: A radical carrying positive charge is called a basie radical e.g. Na 
Dry tests: Tests performed with solid salts are called dry tests e.g. flame test. 
Wel tests: Tesis performed with solution of tlie salt are called wet tests, 
i Neme the radicals af dilute acid group? 
us: Carbonate (CO), bicarbonate (HCO:), Sulphide (S^), nitrite (NO), sulphite (SO, Т. (йоннан 
(5,0, ) ipint 
Q3 Мане the radicals of conc. acid group: 
Chloride (CV), bromide ( Br ) , iodide (1), nitrate ( NO» acetate (СНСОО), oxalate (C4, у. 
Name the radicals of the special group? — Ans. Sulphate (80), and. phosphate СРО) 
05. What is charcoal cuvily test? Ans. Already discussed, 
6. What is the function of charcoal in the charcoal cavity test? 





Charcoal provides carbon which reduces metal oxides. ju 
PbO-C———* РЫ а СО) m 
(White head) ч 

07. Wiat b function of Ма, СО and Ka COS in the charcoal cavity test a Dancer 
^ni ‘These act as [lux and form the metal carbonates which decompose (o form oxides. Metal gee oath 
tides are reduced Lo metal by carbon. | К RON de 

: : Whal is Filter ash test? Give dis chemistry! Ans, — Alceady discussed. SAEC E: ЖЕ КҮ 


iy 10 Far which radiculs Mller ash beet is pert rad? А гБ. 
coo Ue the colours uf ashes formed In Fiber ash tesi? КЕ Ез, 
Qi 1 ee Ga h Blue [AJ h Fink (Mg). Dirty bluish игеп TOM } IN F EE 
Hail sive the санарип aff ashes formed jn the Filler aahy (est, 
Baraha) — - CoO. AGO) Pinkash (Mg) 1 


Zu jJ AL” n aud Mg" r xu ipods №, ; р, 





(132. 
(13. 
Апа. 
I4. 
QIS. 
(16. 
017. 
Ans. 
(215 

Ans. 
Q19. 
020. 


Qu. 


Ars, 


(22. 
(23. 


()24. 
Ans. 


Q25. 
Ап. 
Q26. 


Ans. 
QT. 


ATS. 


()28. 
Ans. 
(29. 
Ans. 
(3. 


Ans. 


QM. 


ANS. 


032. 


Ans. 


Q33. 


Ans. 


IA En QH. 
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(recon ash (Zn) = CoQ). Ant}, Dirty bhish green (Sn) = Cot). SnQ. 

Describe the chemistry of Borax bead test? Ans. Already discussed. 

What type of salts give Borax bead test? 

Coloured salts give Burax bead test. 

What is formula of Borax? Ans. NazB lk. 10 HLO 

What is the chemical nature of the coloured bead? 

Coloured beads are of meta borates of the metal under study. 

What is the function of HCI in fame test? 

HCl converts metals into metal chlorides which are more volatile than other compounds. 
Why the platinum wire must be cleaned in flame test. 

11 should be clean because clean wire will not impart any colour to the flame, 

A compound has a smell of vinegar. Which radical is indicated? Ans. СНСОО (acetate) 


A solid salt is heated with dill. HCI Evolution of colourless, odourless eas which turns lime water mills 


indicates the presence of ........,...7 Ans. CO47 or HCO, 
What does make lime water milky when CO; is passed through lime water? 
Lime water becomes milky due to formation of insoluble Cac 0: 

LAOH) + CO; — CaCO F HO 
Name the gas which turns lime water milky? Ans. Carbon dioxide. 
Write reaction of CO, with lime water. 

CO, + Ca(OH}, — —— Cala, + Н; 
What does happen when excess of CO: is passed through lime water? 
Milky colour disappears due to ihe formation of aH CO) which is soluble in water. 

CaCO; + Н.О + CO; — Ca(TICO, ), 
Name two soluble carbonates” 
sodium carbonate, potassium carbonate and ammonium carbonate. 
How will you distinguish between carbonate and bicarbonate? 
Carbonates form white ppt. with BaCl; solution in cold state, but bicarbonates form white ppt. wilh 
BaCl solution only on heating. 
Carbonates form white ppt. with BaCl; solution in cold state but bicarbonates form white ppl. with 
Ball], solution only on heating why? 
Carbonate form white ppt. of Васо, with Васі, which is insoluble in water but bicarbonates form 
Ea HCO; with BaCh. Ba HULU; i water soluble. Ба СО) forms BaCO, on heating which 
appears as white ppt. 

Baf(HCO,), HX» BaCO + HO + CO, 

{з ше ppt 

A salt is water insoluble. When it is heated with dill. HCl, a colourless seas evolves which turns lime 
water milky. Which acid radical is indicated? How will you confirm it? 
Insoluble carbonate is indicated and confirmed. 
Give one confirmatory test each for CO and ПСО 
Already discused 
Give the chemical formulae of the following, lime water, Sodium nitroprusside. Ammonium molybdate. 
chromyl chloride. 
Lime water: Са(ОН), Sodium nitroprusside: Ма: Реб). NO] 
Ammonium molybdate: (NH Jj. MoU Cliromyl chloride: CrCl; 
A compound when reacts with dill. H50; produces a colourless gas with smell of burning sulphur. 
Identify the gas and name the radical. 
A piece of paper dipped in acidified KCrO; solution is held on the mouth of test tube. It turns 
areen. The gas is SOS which indicates the presence of SO, 
How will you distinguish between 5,0," and SO Дл ? 
Both radicals when react with dill. 1.50, produce colourless gas with smell of burning sulphur 
which turns KCrO; paper green, Note the contents: of the test tube. If the contents are yellow, then 
thiosulphate (S40, ) is present. But ilio yellow contents, the sulphate is present. 
What is difference hetween quick lime and slaked lime? 
Calciuln oxide is quick lime, Quick lime reacts with water to form Ca(OH, which is called slaked 
lime. 
Whit are the colours of the following gases? Mame the corresponding radicals also Cla, Bry, I, NO: 
and НС]? 


- ss "o -— سسس‎ ш C ver WEE aru 


тилшшн ntt 


COO jc mmu mms БЕВ um cu DEOR ы 


Апа. 


O45. 


^s, 


NaCl + Kı Ст» О 43H;504, ———* E3580, + 2Na;50, + 2CrOSCI; + 31130 
CrO;Cl + 2МаОП yg Na;CrO, + 2HCI 
Na;CrO4 + Pb (CHOON) 2 oo РЫСг + 3CEH;COONA 


g as 
of - 


. | | ج سس س‎ 
Ioas. | Colour | | Corresponding radicals. i 
CL Yellowish green CU | 
nr. | Reddish brown Вг! 
МО row NOS 
Г; Violet Ir 
| HCI Colourless CE 


Can we use canc. HCI instead af conc, HSD, in the analysis of conc. acid group? = 
Ma, conc arid group contains Ll ion and НСІ also has Cl ion. That is why HCI i5 not used Tor 


analysis of canc, acid group. 
A compound when treated with dill, MSO; produce а colourless gas with smell af rotten ер. Но 
will you identify this раз? 


If the 2as turns lead acetate paper black the gas is HS and it indicates the presence of SI. 
Give one confirmatory test for У Ans, See relevant section, 

How will vou identify 5° in a salt? 

Sait when treated with dill. HC] produces a colourless gas with smell of rotte 
acetate paper black. This indicates the presence of S^ ina compound, 

A compound produces reddish brown gas when treated with dill. I;50, ~ 
Mame it and radical which gives this gas. 

The gas is passed onto a piece of filler paper impr 
Nitrogen dioxide (N Oa) which comes from NO; . 
Write one confirmatory test for NO. Ans, Already disenssed 

A compound is treated with conc. H504. [t produces a reddish brow 
indicates the presence of NO; and Rr How will you distinguish Br from NO, ? 

А gus from NO, (05) turns ferrous sulphate paper black where as a gas from Br has no effect on the 
ferrous sulphate paper. 

What is difference belween NO, and NO; ? 

MO, is a brown gas (Nitrogen dioxide) while NO: is an acid radical, 

Differentiate between CI“, Cl; and CI. 

CI" is an acid radical, Ch is a yellowish gas where as Cl is sn atom af chlorine. 

How will you perform the following tests? 

Ring Tests, Chrome! chloride Test and Palm Test. 

Ring test: 
Freshly prepared ferrous sulphate solution is added io 1-2 mL of 0.5. of the sall and cone. H350, is 
poured into the solution along the sides af the test tube, A brown colour ring is formed at the junction. 
Chromyl chloride test 

1g Kar. {bh and 1g salt tof CI) is heated with conc. H;30, and vapours produced (CrO; Cl.) are passed 
into aq. NaOH solution. Lead acetate solution acidified with acetic acid is added to above solution. 
Yellow ppt. is formed which confirms the presence of CT 


n ере which turns iead 
How will you identify the gas? 


eenated with FeSO solution. If it turns black, ihe gas 


n gas with pungent smell which 


[Wellin pp.) 


Palm test 

le oxalic acid, Lg solid salt and 1-2 draps of water are placed on palm and rubbed with thumb on the 
palm. A smell of vinegar is produced which confirms CH,COO" 

2CH,COONa + (COOH)-2H;0 e 2CH,COOH 4 NaCO 

Name the radicals which give the following tests:- 

(i) Palm test {i Ringtest (iii) Chromyl chloride test. 

üCH,COO' (i) NOs (ii) СГ 





“ppi, of 1I-groeap are dissolved in 50% 


di, pon 


Name the compound with formula which is produced when aceiate is healed with spirit in the presenca 
of H8, ? 

Ethyl acetate (CH4COGOCU;H g . 

Why is some limes heating necessary in canc, Hist group: — aa 
Nitrates of same heavy metals do ned evolve NO; when reacted with cold HSO therefore heating is 
necessary in (hese eases. 

Salt is warmed with cone. WSO, not boiled why? | 

HL SO, is decomposed intu SO, amd SO, which leads fo wrong tine, | 

Why is the colour of iodine discharged in confirmatory test of 8,0,7 radical? 

l; is an oxidizing agent and is reduced by SO}, So its colour is discharged. 

Na; lh + I; ~ б Nam SO, + 2Nal 


vase i pi көшк 





Wha the colour of acidified KM nO, is discharged by SO, T, Br, NO; 

KMnt), is reduced by the above chemicals into colourless compound. 

What are the limitations of the flame test! 

The value of the flame test is limited by interference from contaminants that produce brighter. eaae: 
and hy ambiguities where certain different metals cause the same flame colour. Sodium, in parma, i 
present in many compounds and will colour the flame. Sometimes а coloured glass is used ta filter ayy 
light from ane metal. Cobalt plass is often used to filter out the yetlow of sodium. 

What is group reagent for proup-I of basic radical? Ans. Dil. HCI. 


Name three insoluble chlorides. 


silver chloride, lead chloride and mercurous chloride. 
How will you distinguish between bead of Ар and Ph? 
White head of Ph marks the paper while bead of Ag does not mark the paper. 
Mercurous ion exist as (a) He’ (b) Hg-Hg^ (с) 2Hg" . Ans (В) Hg — Паг" (dimmer) 
Why HBO, or HNO, cannot be used as group reagent for group- of basic radicals? 
H;SO, is not used Because it will precipitate Sr^', Ваг" ete in first group. HNO, is not aed ece 
nitrites of Ap", Hg," and Ph" are soluble. 
Why charcoal block is used in the charcoal cavity test? 
li provides carbon for reducing the metal oxides. 
Name three insoluble chlorides? Ans, AgCI, Heth, РЫ, 
Name the three radicals belonging to 2 group of basic radicals. 
How are the radicals of group-ll precipitated? 
These are precipitated as sulphide by passing HiS gas through O.S. in the presence of dill, HJ. l 
What is group reagent for basie radicals of group П? 
Liss pas in the presence of dill. ACL 
Write Formula of yellow ammonium sulphide, why is it yellow? 
(NH xs. Dis yellow due to presence of free sulphur. 
Wl Ph is placed ln | & I1 group of basie radicals? 
solubility predict af Pict, is greater than those of Heyl: and AECL (Hel = 1,3 x 10 
AgCI - IB x H7, PhCI, = 2x00"). Therefore Ph” is nat eomplerely precipitated as Pat). отеле 
РЫС, is slightly soluble in hot water. That is why it is present in 1 & 1] jrOnp. i 
What are the colours of the following sulphides Cis, BLS, Sh 1 S3, PbS, ап d Cus. 
no xod T Tas send Ё Yellow, BiS. Mack А эр8, = Orange, | 
ow will you disimpulish het Ep" ТРЕТИЙ t -Pe 
m je Jes à m арабу ри rn ppt ol He” und Di" in the analysis of IT-Groap? 


| ine: ^ HNO, while Hes is Insaluble in HNO. 
How will you indicate the presence of Di” in H-group of basie radicals? 


Ans Cut, Sb", BE 


Indicates the presence of Ri”, a HNOS, NH,OH is added to this solution, lForination of white pot 
Which statement is true far Ph" | 
i) Pith, is soluble in hul water, B: 
in Lead is not precipitated in first group } 
на Loud does not give charcaal сауну lest. j 
T e product of PhCH is greater than other Chlorides of Hg and Ag Г 


Ane TY amd 
Give one confirmatory test for Cd? 


5, or Nag), so] mek wit 
a i il ы a T -— 3 1 a 
all pii —» Cl” cantirmed, 
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Ans. 


Qu. 


Arms. 
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Ans. 


(08. 
Ans. 
(oo. 
Ans. 
() 70. 





Yellow ppt results from sulphur which is formed by oxidation of HS. The white ppt. & of ZnS which is 
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Why are ppl. o£. H-B group soluble in yellow ammonium sulphide? 

Fpt. (sulphides) of It eroup form complexes with the S^ ion which are soluble, ¢.2- 
As;S. + 38" —2As8^ 
SaS 4 38^ — 25bs" 
Sn5; 45" —» Sn," 


Why is added dill. НСІ in the 0.5. before passing HS gas for the precipitation of il-group of basic 
radicals? | 
НСІ, is added to prevent precipitation of basic radicals of group (iv) by decreasing (he concentration 
of sulphide ions due to common ion effect. 

HC] —* Н+ СГ 

HS = 5 + 2H" 
Limited number of 5" ion are available whic can precipitate zroup-Il radicals only. 
Why sulphides of IV group are not precipitated along with group-II by passing Hj» gas. | 
Radicals of group-II are precipitated in the presence of dill HCE which decreases the ionization of rig 
due to common ion effect, The solubility product of sroup-FV sulphides are higher than Chose of I- 
eroup sulphides that is why group-IV sulphides are not precipitated in the presence of dill. HCL. 


Yellow & white ppt. appears some times when HS is passed through O.S. for detection of group-II of 
basic radicals. why? 


some time, precipitated in slightly acidic medium. 

Оз Ig — 8 + SO; -H;0 

Yellow ppt. 
Zn + S5 e ZnS 
white ppt 

What happens to copper sulphate, when it is heated? 
It turns white due to dehydration. 

си. SH. ww CusO,q€5H;0 

i е5 [Мес 
Give one confirmatory test for Bi” à . 
O.S + drop of HCl + excess of water a white ppt. Br confirmed. 
Name the radicals of zroup-HI of basic radicals? 
АГ", Cr”, Ге and Fe, 
How will vou differentiate between Fe” and Fc" ? | 
Fe^* solution produces blood red ppt. with KSCN but Fe” does not. Fe?* fives green ppt with NaOH but 
Fer gives red ppt. with NaOH solution. O71. What is Lake Test? 
This is confirmatory lest for АР Litmus solution along with HNO, (1-2 drops) is added to O.S. of Ar 
.NH,4OH is then added. Blue ppt fleats over the colourless solution which confirms Al”. 
Name the group reagent for group-11I? Peis ets ETE 
NEUC y + NHAOH (excess). (0.5. is boiled with HNO; ii He” is indicated). | 
Why O.S. of group-IIl is heated with HAND, before adding NH. Cl; + NH, OH? 2 
HNO; is used when salt is light green to oxides Fe ^ into Fe ` If HNO; is not used Fe” Га rm green ppt. 
with group reagent. Ppt of Cr" are also green in group-lll. Moreover FeOH); is soluble in this 
medium. 
What is function of NH,Cl and NH4OH for the identification of grou p- ПІ? 
МИСІ, is added with NHOH which decreases the ionization of NH JOH so that radicals of group-V are 
not precipitated where as radicals of proup-IIH are precipitated as hydroxide. Decrease in the degree of 
ionization of NIOH is due to common ion effect. | 
Solubility products of hydroxides of group-¥ vobi those of rd group. Therefore these are 
not precipitated along with [vd group when NECI is added, 
precipitate E E | NH.OH سے‎ NH КОН 
NHCl —— WH, +C 


Write the confirmatory tesis for Cr, Fe" and AF", 

See respective radical in the mote book. 

What is colour of ferric phosphate? Ans, Yellowish brown. 

Cations o£. Iira eraup ure precipitated WS. creer eee erent А nis, Hydroxide, ^ —— 

What is chemical nature (composition) of ash formed in filler ash test of AL. (Ans, Ht is АБО. Соо). 





Q3. 
O74. 
Q75. 


Ап. 
(170. 


As, 
Q77. 
Ans. 


CTS. 
ATS. 


( 79. 


ATs, 


Ans. 
80, 
Ans. 
(81. 
Ans. 
DAL 
Ans. 
OSS, 
Ans. 
O84. 
85. 
Ans. 


(86. 
Q87. 
QEB. 
QBI. 
Ans. 


(90. 


Ans. 


Qs. 


Ana, 


()92. 
ооз. 
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Name the radical of ITIrd group which produces a dark blue ppt with Kı Ес]? Ans. Fe“ 


Name the radical which forms white gelatinous ppi with Ма solution? Ans. AT” 
Give the name of green ppt of Hird group which is soluble in excess of NaOH solution to form green 


solution"? 


Cr( 0H) 
Give formulae of (D Potassium sulphliocyunide (iit Potassium ferricyanide (itt) Potassium ferry 
cyanide. 


(i) KSCN (ii) Ky [Fe(CN),] (E) КСМ 
How will you identity the radicals of 3° group of basic radicals? 
White gelatinous ppt. of white salt indicates Al, reddish brawn ppt. of light green salt indicates pe^ 
and reddish brown ppt. of yellow salt. indicates Fe”, Dirty green ppt. of green salt indicates Cet 
Ans. — (h) 

Large excess of MILOU should be avoided to precipitate radicals of group-111, why? 
Hydroxides of Al and Cr are soluble in excess of NH4OH so large excess of NHyOH should be avoided, 
Why, МНС, is added first and then NILOU to O.5. for the analysis af group-Ili. 

If we add NHjOH excess, the radical group-IV and V will be precipitated along with radicals of group- 
ПІ and function of MUL С) is lost. | 
Borax head test is performed for coloured salts only. 

What is the colour of bead of Ni? ? | 

Reddish brown in oxidizing and erey black in reducing flame. 

What is the colour of Ма? bead in oxidizing and reducing Home? 

Violet in oxidizing aud colourless in the reducing llame. І 

What is group rengent of basic radicals for group IV? 

МНС, + IY Hal T HS (gas) 

Write the colour of CoS, MnS, ZnS and Nis 

CoS, NiS = black, Mns- Flesh colour, ZnS = White 

What is philosopher's wool? Ans. ZWO is called philosopher's wool. 

Write formula of dimethylelyoxime? 

CH,-C€ = NOH 

| 
CH,- C = NOH 
siis ше confirmatory lest for М" Ans. Ni form rose red ppt with DMG solution. 
ich radicals of eroup-IV of basic radicals pive Borax Bead Test? Ans, Car "Ni Mo” 

Which radical of group EV gives filter ash test? Ans, Fn” i 

What is function of NH4OH in the detection of group IV of basie radicals! 

NH4OH кр шшш ihe ап" T of S^ from HS so that sulphides of group ГУ are precipitated easily. 


МНО NH," + ON 
OH + Ie HO . 
How will you confirm the presence of Mn? 
Nay HPO; solution is added to (ES. Flesh colour (vellawich — nint ; е 
the menial ce of Mn. Hour (yellowish = pink) Ppt. 15 formed which confirms 
Write formula of ppt. which is formed bv O.S of Ni and DMG sol? 


Hi 
o “Oh 
inc. | | CH 
Cf TOEF T n 
Cw “зә | 
QUON Nx 
HC 
: | Ж 
б. SU 
н 


Structure of listdinmeiliyIpls axiniato) Ni (i) 


O.S. of a salt gives light green ppt, with Na ré, g 

: | MU Sol Parme 
it belongs? Ams, Nie Vil group | Mae 
Naime the radicals of group V of basic radica la? 


the radical. To which group of basic radical 


Ang. Ba 19 І ut. єн 


РР CPU n Iran ar 


49 


: ч ^l IIHT ir execss + (NH); SI 
What ig group reagent Far group Y ud basii radicals? ХНС sth 
: ы ST Tu. 
What is the nature of ppl. of groupe Y uf hasie radicals: 
Ppl. of groupe v 15 Cane laches ol Ba 1 C a am Ns | . f үүнү V FÊ colonus Ее, 
E A кал; ' : . "unl ppl. TRE £11 а i ' 
What are colours af salis and рүн. of rope ¥? Ае, ine рр 
"hat tc the origin of different colours ot Hame in flare best. oe КЕРЕН. ЕТЕНЕ 
еи if ssi А = | K: We oque quum Ti -7t wed are heated in tlie oxidizing Mame, electrons 
When salts of Cerism ametauls va Bb Sd уш ч! une ' ims are unstable 
z RET i Tn TU "xvi (db atoms are dmt 
of these atoms absorb different radiations emitted by Hami and pet exeited. | | ps dons of differen 
amd electron return hack. from excited. staie do ground siate by епп, ini ed ü | 
ў | | ne : ; Er : : » her pes, ИЛЕГЕ. 
E pi „зт 
Why paste of salt is made wilh HC to perform fame test T 
Why paste of salt is пин wilh | l 1 | a volatile and ire easily vipat reed and colour 5 
HC! converts metals to their chlorides which are mure уд m s = 
easily detected. | 
Why platinum wire is used for perfuriuing flame test: 3 РЖ | ) 
Why ти Уи be ; rus < chemically inert, Therefore it is used im Hame 
Platinum wire does mot impari any colour m flame aud is chemmmadr ba 
lesi, . " | 
| - ч 2E „=й T xa: T Lost 
How will you differentiate between Ba^ Ca^, r^ salls hy Пи iun M lur flame 
SEE. à 34 i MEC RE Sr eijves crine coli (Tarn. 
"Ans Саг gives brick red flame, Ba^' gives apple green flame ind ar gives a 
ue QI. What is the function af TT) CT in the detect inn of group- V od. basic radi ahs. 
— Ans. NHCl suppresses the ionization of USTE1 COS so chat liited numb 
: caunot precipitate Wig in aroupev i. T" 
Сэ z 4 à . a [ 1 ч [ч . : ao i Be 1 1“ 
0103, Why NIOH is added to O.S of group. у before adding US H ae C OR 
ji Ans. (NH С, also contains NH, HCO. which dues not form ppt. with 





er of CO,” ons are produced which 


ihe cations of eraup V. So NH,OH 


aa is added to convert NEL, HOO, inio (NILo;CUS. 


D QUIM. 


imi i у | Ek ГЕН? pi n? 
Why Са? is not precipitated sometimes in sreup-V and passes bo filtrate: 


(Ans. И.С contains a large percentiue of NH; HCO which forms Cat С) with Ca” which is soluble 
a in water and goes to filtrate, This huppens when insufTicienL MILO H is added. а 

am 0105. Why Ka 0 is nol used as grimp reagent for detection of group (V rof basie radicals: 

B Ans. 


Na UU; is not used as group reagent for group £V) hecause it precipitates Мр also. 
| T = i - A х Т ы "9 
| 106 What is difference between an organic ийй inareanic compound. 


M Ans. Ан arganic compound is шїї member of a large class of chemical compounds whose moalecuics 
1 contain carbon and hydrogen; therefore, carbides, earhnnates. carbon oxides and elementary carbon 
Е, are noi organic. Сат compounds have carbon as essential eleme ni dnd are covalent in nature; the: 
Ў are usually of animal or plant in origin; inorganic compounds may consist of any. of the elements 

ity x n 7 dE ‚ 

| and are usually ionic 111 nature. 

© Q107. What is layer test? 

B Ans 


‘This test is performed for the detection of bromide and idide Take 2 mL Na2C03 extract and 2 mL 
chloroform in à test tube, add 2 mL chlorine water and shake well, Formation of brown layer indicates 
n bromide aud violet laver indicates iodide, 
O, 108. Whal is meant by sah analysis: 
Ans, — Detectinn af acid and basic radical is called вач arly «as. 
| Q10 How will you distinguish between Sn^' and en | 

T Аш. Sn? forms dark brown appt. of пе arid Su^* Forms yellow ppt. of 505 when solution of salt is treated 
with HI uml H5 
IN Why radicals are grouped together? 
Ans. Radicals are grouped together for systemalit analvsis. 
Q. 111 What is meant by a deliquescent substance? 
^ LIS. A substance which absorbs moisture is called a deliquesceent substance, e.g Na Н, Cac, PO 
Q, 112 What is precipitate? 
Ans. An insoluble substance formed hy mixing Lwo solutions is called precipitate, 
(2.112, A sale when reacted with dil, Iit, produces colourless gas which turns Ame water milkv, Mame the 

indicated! radicals. Aus — HCO, and CO, | 

Q. TIAL А salt was treated with dil ШУ, A pas of rollen ege produced which [иги leal acetate paper black, 
Which radical of the acid radicals was indicated? (Ans. 5^. 


IIS. How will you distinguish between CO and ICON? 
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Salt solution of CO; produces white ppt, with solution of CaCl, or MESO, in cold state where as pre 
produces white ppt, with salt solution CaCl, or MeSO, on heating. шш... 
Q.116. Which radicals give 50; gas when reacted with dill П1„БО,? 
Ans. SO," and 5,0," give off SO; gas when treated with dill, T804. 
Q.117. Write down names of insoluble carbonates? 
Ans. Magnesium carbonate (V gCOs) and calcium carbonate (Cat £1. 
‚ A salt is water insoluble, when solid salt is trented with dil, HST, a colourless ony is produced whic 

turns lime water milky, Salt imparis brick red colour to Mame, which acid and basie radica. с 

indicated? | 
Ans CO and Ca” 
. Write the chemical reactions whieh occur when СО» is passed through lime water? 
us. White ppt. of CaCO is formed when CO; is passed through limewater. 

i. CO; + CatOH),——p CaCO, + Н.О 
il, When CO, is passed after formation of CaCO, Ca( COR is formed which is soluble, 
CaCO, + 11,04 CO, —— CHC) 

Name the radical of the dil, acid group, which produces coloured, gas with dil. TSO, How wij 
ulentily the gas? 
a NO; produces brown color pas, which turns ferrous sulphate paper black. 


І ELM П ы ЖЕ ndm - b. : т ere -— 1 а n E E " 
Why docs the colour of Kirar paper become green when it i5 exposed to gas coming oul from 500,2 
or i 7 


Ans 5017 and 5,017 evolve 205 gas when treated with dil, H50; 50; reucis with acidified КС 1 
form green ppt. Of Crist. 
aai, T H5 Oy ت‎ a Nasi): F Ss d H-Q 


Why is FeSO, solution turned black when pas coming out fram nitrite is passed through it? 

Nitrites When treated with dit, W250, produce WO, gas. NO, forms FeSO NO, which is black. 
Q. 123. Write a confirmatory test for 52 radical? 

Add silver nitrate solution to salt solution, Black ppt. conforms 5. 

Mass ig ZAqpNCO;———— 9 ZhaWCO, + Ag:. 

. Write down a confirmatory test for SO, * radical. 

Add silver nitrate solution tu salt solution. Formation of while ppt confirms SO? 
Q. 125. Whai happen when NH4OH is added to yellow ppt of Act. TES 
ANS, li remains insoluble. | 
Q. 126. What is colour of flame of Sr“! salt. 


Ans Crimsons red bj Tre 
» 5 : imi As Vimson gods red, 
©). 127. An organic compound is heated with 


to detect C and IT. 








4 125. Which gas is evolved when Br salt is heated with cone. 1-80, Ans е ЖИ : шен 
129. What happens when NaOH solution is added to М»? salt solution? Ane || wn. Л 
formed. ed to Ma” salt solution? Ans. White ppt. of Mgr is 
Q. 130. Name basic radical, which is confirmed hv usine N ; i : 
(Nickel) using АИОН and diethyl glycoside? — Ans. Ni, 


Give reaction between HCl pas and aquenus NEL solution? 
Ans НСІ МН, ———» NH UL | | 


©. 156, Mame the gas, which turns FeSO, solution black? A nis NO 
G.157. What is the group reagent for group. of basie radicals and Y hy? 
Ans Dit. HCI is proup reagent far group-T of basic radicals because i огу | | 
Dil. HCI is gr ase it forms HeCh, AgCI and Phi; which 
pose What does happen when NH4OH is added {ө 
ANS 


| | | AgCI ppt? 
Ppi. Dissolves in MH,O0IT. INH VOU + AuCl be! PPE 


87۴ 1359, Tent iuri ihrer hasie radicals whi й i I [Api NI 14) JEI, 4- Н 0 
i ; ec "ich h; [i Trond o „i TE а AJ 
Ans — Fe" — -Liphigreen ! nave different colours? 


Cu” = Blue NI т Bright Lie li 


(KIA TE FES ы тб ice be Co"  =Pink 
е t abu жонын le by дыт Ans PbS is insoluble in water, its colour is blick 

had. Cae radical whose solution mives white denies; HTS THAER. 

| Aue Eod , On gives white PEL oniy on Mi distilled Witir le bee 
Q.142, Give formula of potui EE STAT 
(143 Of potassium chromate Ans 


Give equation at reaciign, 


A FE. PICHROCC] bs + Il; "m 


when MaS turns lend à 
; aT асте solution binek” 
—  PbhS52CHCco0gn Маск" 
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ns : 

i gg. Whal is the formula of the brown compound formed in Rine Test for NO; radical 

Ans [Fe((:NO)ISU,. 

0.147. What is chemistry of Ring Test" 

ins Ring Test is performed lor confirmii ion of NOX4 radical. Freshly prepared FeSO, is added to solution 
of the sample and cone, H350, is added along the sides of test tube, brown ring is formed at the junction 
af two solutions. Following reactions are involved, 
NaNO TSO, == > NalisO, + HNO, 
FeSO + 2HNO,+ SHS _„ FeSO. 2 280 + 41 LO 
resO, + NO ЖЕССИ I | lec NOy]SO, (Brown Ring) 

0.1 48. Mention a test to distinguish between SO 4 and PO D" 

Ans Adi Вай, solution to salt solution, A white ppt soluble in dil. HCI indicates PO; and white ppt. 
insoluble in dil. HCI indicates SO, 

01 49. What Bronp Pegecnts are used to precipita te hasic radicals of sranp-I1V? 

Am То 0.5. NACL NILOH and 155 are added to precipitated basic radicals of group-IV. 

(180. Give formula of one coloured potassium salt? 

Ап KCrO KC Tay, KMnO. 

Q. 11, Mention any tow reagents to distinguish between soluble carbonate and bicarbonate. 

Ans. MeSQ, solution Басі, solution. 

().152. Mention all the radicals with valence present in the group to which S^ belongs. 

Aus = COW” + HCOs SQ," , S047 NO. , s^ 

0.1523. Write down formula of three soluble carbonates” 

Ans Mags, Kat (з, (IS H 4) CU. 

(1.154, What for Kips apparatus is used? 

Ans [tis used for preparing H-5 gas in the laboratory, 

— ^ quss 
Volumetric Analvsis 
Introduction 


i5 measured which is required to react completely with a measured volume of another solution taken in the 
litration flask, An indicator is used to show the completion of the reaction, 
The volumetric analysis is based on: 


1. 
à, 
3. 
4. 


Volumetric calculations are based on the molarity equation: 


My and М. are molarities of the standard and unknown solutions. V, and V; are the volumes and n; and n: 
shows the number of moles of the two substance which react together. These are known from the ene 
chemical equation of the reaction. 


3.1 


al 


Write down equation for reaction of any metal chloride with Асмо? 
WaCl+ AgNO, e Agtl Маҹ, 








The volumetric analysis is a type of quantitative analysis in which volume of a solution taken in burette 


Neutralization reactions 
Oxidation reduction reactions 
Precipitations 

Complexation reactions 


Be 





п. 


Basic terminology 


Titration: Titration is defined as the practical process of determination of the strength of unknown - 
solution hy allowing it to react with a solution of known strength. 

Standard solution: A solution of known concentration is called standard solution, See cade prs 
Primary standard: A substance that can be used directly for the preparation vf Б апага pud. mS. 
without reference to some other concentration is called a primary standard e.g. Nast exar SUAE NA ss d 
Titrant: The solution taken in the burette is called titrant. Golation of acid and E И REE SN 
titrants, | | REIR нд 
Titrand: The solution taken in the titration flask is called dirand or Шиг. 
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Figure A Haj How te use stop cork of the burette, 1 


General Procedure of volumetric analysis 





Glass apparatus used in the volumetric analysis 


хп be clean, Wash the burettes, pipetics and | = 
ital Masks with chromic acid solution and then аа | | 
with tap water and finally with distilled wader, Follow | jh 
the general procedure for titration as given below. | 
|. Rinse the burettes and pipettes before изе | 
wilh the solution to be used and rinse the | | 
Tasks with distilled water, m Lu i х [acm Fla 
A, Fix the burette into the huretie holder, inking Irl дагы! 2 у mum L ТТЕ. 


u ра 


[ndicator: Indicator is a chemical campound which reversibis chirie iis wi 
of the solution in which irisdissolved. Tt stews the completen of reaction hy hanee aiii 
lution in titration flask. For example pienolplfiibabein and metis ий р Are MMW ars isa 
base Lib ratis. та 
nd point: Phe stage ura (Игит when the indieaier undergoes ir aN hinge gg; 
a small amount of added titrani is called end. point. Phe end point is marked te th MM Tate jn 
the indicator, Lard poini shies Hie completam er rhe react. 

Equivalence point: A аднае when siorchroanetric. amount of one элк үг 
stoichiometric amit of ie other subsdamee oriog tration is called ceive, PAL PE is ak 


Гон ts 







end poirt. 
Mentscus: The curved. surfacc of. the Иси gia tube ab small lore is called. mens 


aieniseus of the enloured liquii and lower menisceus of the colamrless quis are nore. 
Anti-parallas card or paper: The piece of paper or card used to reuse the error da p, и 
кепе anti-parallax paper. para 
Concentration or strength of solution: A quantity of solute dissolved per m! 
sabveni 1s called concentration eg. ФЛ Мог Г of HCl are caucentralbrons af HEI salutina, 
Molecular weight: The sum of average relative masses uf all the atomes ina molecule is сайып "ҮТП 


ШАТ 


cat Leu «nluli if] Hr 


weight 
Malarity: 1t is the mnnber of moles of the solue dissolved per Ant of the sofutinm. 
Werpht of the solute 


Molarity | eae aiid conet A EN A 
Molecular weight x vol of solution in dm 


Coneardant Readings: The burete readings which co ma differ from cach other hy mere than 


are called concordant readings. 
Rinsing: After washing the ріку apparatus, the Sutin (o be measured is taken in the buretiy 
or pipetle and poured off. Chis is called rinsing. 
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care that d is vertical and siubde. Place а 





CHART OF END POINTS IN ACID BASE TITRATIONS. 
cid Base Titrations 
| A (i) ? Phenolphthalejn 





Til- abun Fish Colour ñl 
ina Pinerolp Wehr! 
pas at fhe end pé 
unl n Енн nl (ee [ший ; 





Ваѕе+ Pherioiphthtein Base-*Phenotohtiiem- Ac 
Pink 
Before Titration 
(ii) Methyl Orange 


End Point 
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Eae Mey Orange Base-Methyl Orange Acid 


fallow Orange Red Colour 
Before Titration End Point 
(b) KMnO, Titrations 


(i. iret. 


| РЕТ nant 
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A HED, Red jene ҮЙҮНӨ ccu MT 
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odine Titrations - 
0) lodometery Поле | is librated from KI by oxidizing agent in tne flask) 
























- Bircê 


Sec -— —HNa. SO, 
and arid i 





! r-——-—- Titration Flak 


Calaur of Titratian Flask Colour ef 
lodine solution сте solution o LN 
before Ihe end paint WEN odine solution naar the end EPEN T Понте: solution 


Dark Brown : sl Velle 
Before Titration Near End Point 





— Huratte 


sland 1— — Ha a, 













Colour of M. 
hodine solution | | [ —— Inratian Flask 18 
| after adding f ay | Colour cf L— — Titration: Flask 
starch засл. В a lodine &olution* Starch iodine sautas ЙОТА, : 
— solutiont NaS O al the end por d lodine salutares Stari 


An ere ОШОЛ Nas Ch 
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beaker under the burette as shawn in figure 3,2. Clase the tap, and rua some distilled water into the top 
al the hurette. Let the water clean the inside of the burette, Open the fap, and allow the water to drain 
aut, Repeat, 











3, Close the tap. amd tusing (he blunnel? cun some of the required. reagent, tg acid, uno the top of the 
hurette, Open the tap, and allow ilie reagent bie dronin уго mte thie beabker. сред. 
4. Remove the funnel, Make suce (hat there nre no nir bubbles inside the burette. Showly open the tap. and 
allow the reagent lû rui dowi de tor just pasti the 0,0 ml. mark. d duse (ee tap. 
& Remove the beaker, and place a white tile under the bureie. Put à conical flask on the white tie, and 
adjust the height of the burette so that the tip is just above the hip of the emicat Has. 
в. Remove апу alr bobble in the lnirette or pipette before taking measurement. Do nat blow the pipette to 
remove the Jast drop fron the pipette but touch it with the bottom of the Mask ав show in fre. 
" Solution from the buretie ем nm Fallon the walls of the titration fisk, 
&. Useanti-parallax paper to read the burette reading. Note lower meniscus af colourfess seduta ate Ie 
upper menieseus op the coloured solution 
9 Acid and МАТИ solutions ave abwavs taken in the bureti 
10. Take the stop cork of the burette in your left hand amt swirl the titration Flask with right йай. LW: mes 
shake the flask, 
11, Take 4-5 bureie readings and select three concordant = 
peilings, | - i а 
12. De not bring liquid level in the burette at zero ark Dor Mesiscus | 09 3 a T» 
every reading ta save vinir time. „_ М A == 
Ta. Н dis necessary to take the reading with eve as nearly. as iS E Carrer 5 
possible on à level with the liqua ti uvaid the error due to ЧО ЭЕ ИТТЕ 3 
parallax as shown in the eure 3.4. N = T€ kya 
14, Ese your index finger to Till the pipette | un S 
15. Wash the apparatus after. experiment and record sour | " 
сга нна 1m the nate Piili | a 
a4 Advantaves of the volumetric analysis шиг da flow ta mke тейлеш fron rie 
а 
l. The volumetrte unalvasts is rapid and tire savimi, 
2. Nu labarious work al pre eipitatiar, hleabun id devine of 
precipitates is require. 
1, Precision and пести ire pad. 
4. Handling and operation is very simple. 
34 Applications of volumetric analysis 
The volumetric analysis is used to determine: 
]. The concentration (he, weight ol solute in given volime ef the solution) of the solution. 
3. Percentage purity or impurity of the substances, 
А. Solubility of solute at room temperature. 
4. Molecular weights and acidity/hasicity of the solutions, 
5, Composition of two component mixture, 
0. Percentage oxidation uf the sample. 
T. Pree alkati in the soap amd acetic acid їп vinegar. 
| Formulae used in volumetric Analysis: 
1. Мишу Tij UA ion | 
| ММ: MV, 
It lis | 
ies ММ нод ei da messy; elimand number of moles oF ane salatin nnd: Why; үза иш он are molarity. 
К les of the other ЫП respectively 


(машы of solute per dam (sire mph al ын) = Mulur ТАШДА welghit 





noue ; calution only) zd i malaritv and v 
3. M; Vi = M;V; (for dilution af EMEEN m alven solution, M, and V; are molarity and volume — 
: a Wee zc Pr 1 1 id | 1 = | 1 s 
Where M; and V are molarity am | 
а р ър ^ TP 4 
the required solution, Caleulated amount per dm? hae? 
Percentage of a component — Given amount pedm* 


= Molarity x (Molecular wt. + 15x) 


Redox Titrations (Oxidation Reduction Titrations) 





Introduction 

by the species or increase in the oxidation state of the species wher; 
ease in the oxidation state of the species is called reduction, 

is called reducing agent (Ce-g.. FeSO.) and a sulistance whith 


Oxidation is defined as the loss of electrons 
as the gain of clectron/s by the species or deer 
A substance which has tendency to lose electrons с.В Mise M 
has tendenev to gain eleetron/s is called oxidizing agent (e.g. KMnO, and Karar}. For instance Fe" bases ae 
electron and oxidized to Fe", Mn", gains five electrons and reduced itself to Мп 





Ko IEG Fe 4 de. (Oxidation) 
Mn" "O, ЕН" Së ———. Mn +400 (Reduction) 







| Molar mas 


|158102/ mo! — 
| E 


| Reducin Agents ( 
Sodium thiosulphate, Маза. 












e ree Баш a EL 
| 294.18 Бупн Mos sulphate FeSO THO | ! 278 ghmob — 






294.18 р/а! Мо” salt, | 392 атыз) 
SS nt um, ce | PeSORNGESO,6H;0 LEEREN tea Sin ГАШ 
253.80 mol | succinie acid, (CHCOOH); | Lif g/mol 












Potassium iodate, KIO, 214.00 g/mol — Jar ат E 142 g/mol 
| _ [LL NHSCIO,H;O | E 
WIE анаа сом — sepu] 
Sit Oxalic acid, C;O4H; .2H;0 1126 ати 1 





Potassium dichromate Titrations 


Potassium dichromate i5 weaker oxidizing agent than potassium permanpanate but ii has several adwantares 
dores lutter, Le. il гап М obtained in pure state and remains stable up to its fusion point, and теба n 
cebent primary standard (standard solutions of exactly known streneth E E ML, : | 
us Я чр аа ть: ды : үл ү | strength can he pre ared by weishins aut the 
deis au оне one it in water and diluting the solution up to the MED REA ix sate n "T 
Чеп solution 1s stable indefTnitely if adequately protected from отаона dmi ОЛ К ра ы Сү Р 
“РЕКЕТ лу Ешкй ea aar Б аа deg rom evaporation. Potassium Але te weed Im 
acidic solution and is reduced rapidly at the ordinary temperature to à green chromic it Лйу ut 
| It is possible to use dichromate for titrations in presence of hydrachloric witho т ; risk of oxi даса CF 
1 I i Tiii т T! | 1 1 " d A: E li | ; E ! Е ы ps ; ! Lee ff Г , г; i 
| ns, Fis means that permanganate (MnO, Мп?" system) is better oxidizing agent than dichromate (Cry | 


4 C + cyateni since cland i eres e E 

| i eten) since standard electrode potential of (MnO) Mn?” js higher than both CL/2CE and Fe" Fe 
 ermanganate can oxidize balh ferrous and-chlarideinn Цу o. o and Pere . 
Cr уйе E Unie Hace e eee eee тоа Ве standard: elec tret лы oer Р 
PUB ги ы cA "€ that of СТС hut higher than that of Fela! кыа ain of с | 

Potassium dicio nuance | En So it enn be used to nxidize ferrous ion ТОЧКУ а н z 

he Ga ЛК СЛ. "ri ds used In acidie medium (in the Presence of dil FASO, ) ‘The re iti in ir ipud led 
bns ^ ries Banana Ma ES ici eer, LES caetian may De represemi. 
Woe cac Cry 6 pe TAP ers ЫАЛ bens Дт РА ЫК rest Re Pid үн cer ME 





Su ee = 


Eo T a d -— 


(c. TEM. Nm 


See eS Шы dm. ЖЕ 


eS کک‎ 2 C1 ^3* T1 
А 





Cn 
rH 


Indicators: There їч Chile Піка уа ги тоте ob Potassium Oichromair 


fy the formation ol green chromic sali which gi 
j types of indicators are used, 


ДИП. Ti Пен hnc Ari 


eS TEA £544 E] iad ae LET owing 
«li "nx Üdeftmite eol 


chter at the onal ШИҢДЕ the ien. 
Tun kp 
" External indicatur: BODE CMG) is usel d^ р 
white tile and sample af titrated solution *- 
and mixed with Kof FENN, | 


xlerual clicker’, fee (reps are placer Separateive on 4 
lairon Iron time 


Lo De with dde heip of a liess pod 
Ad de etu] point, blue cul 


pr is Iu mne [1i гит witli Kal] "EN Psy iy | 


p menu МЕ {өр un diplieneLamine, ti) sodium or bari suli uil "ipliensIaminre sulphintc acid 
(iii diphenvlbeuzidine ete, 


The use ol internal indicator pives very satisfaetury results, and is nu 
af the external iudicator, Onv per соп Solution af diplienvlamine ін concentrated sulphuric acid, ове per cent 
solution of diplienylbenzidine in. concen died sulphauric ог 
diphien у Тате sulphonate are used as indicators. These 
bv a slight excess of potassium dichromate they 
It is necessary, however, to prevent ferr 


almost universali nse in places 


а 0.7 per vent aqueous solution of sodium 
indicators are theraselves colourless. hut, when оле 
produce att Intensely eoleured [nl plc ur Bluessvsolei COT ocd si. 
lemons, which are formed in the course of titration of a ferruns saji, ram 
oxidizing the indicat Prematurely, ic. Бего dichromate solution is added jn excess, and. for 
phasphoric acid is used. The ferric ions are then converted ss l'as из they are produced hy oxidation inte а ferri 
phosphate complex which is Айшат undissociated and the ferrie ions are thus prevented. from oxidizing the 
indicator, Sa with these indicators Phosphoric acid must he isel. 


this purguse 


These indicators impart a sreen colour to the ferrous solution, which deepens laa blue green shortly 


permanent after shaking. 


Preparation of Standard solutions: 
1. WIM Solution of Potassium dichromate: 
Weih out I4.7lg A.R crade potassium dichromate 
exactly an a glaze paper and transfer ii ta a sii itil. 
volumetric flask. Place a glass funnel aver the flask. 
Place the glaze paper in the glass funnel and wash beoth 
sides of it with wash bolile so that "washing po to the 
measuring flask. Raise ihe funnel and wash the sirem at 
the funnel callecting the washing in the measuring Mask. ——S 
Add about 200 ml. distilled water to the flask and Shake = is СЫ ТЕ ЫН 
well to dissolve potassium dichromate completely. When the 
solution up to the mark. Close the “lopper and shake woll, 
homngennus 
2. 0.1M Solution of Sodium thiosulphate: 
Weigh out accurately 15.51] sodium thiosulphliate, NaS, and transfer it to ПИН reall. 
and prepare the (LIM solution as described abuve, 
3. 0.1M Solution of Ferrous sulphate, Fe8Q,.7H.O 
Weigh out accurately 27,3 а terraus sulphate, FeSO, TIO and tr 
and prepare the MTN solution as deseribed aleve, 
4. MIM Mohr's, salt Кеб) ЛИ») 
Weigh out accurately 39,2 ¢ Maher's sall, Кеб ЕО ЫН, and transfer it io 1000 ml. volumetric 
ask and prepare the 0.1 M solution as iesceribed above, 
* Indicator Solutions: 
d. 356 EG L[Fet C NJ]: Dissolve 3 e of the reagent in 100 mL af distilled water, 
b. 1% Diphenylamine: Dissolve | rof the reagent in 100 ml. of conc. SO, 
e I5eniphenylIbenzidine: Dissolve 1 tof the regent їп 100 ml. of conc. DSO, "s 
d. 2 5&8 Sodium salt of diphenylamine sulphonic acid: Dissolve 2 р of ihe reugent in 190 mof 








| A volumetric flask is used to make up. a | 


чишип of fixed valume very гї иге. This 
valumeteic dask measures S00 ml. + tht ml. 
To make up at solution, l'irsl dissolve Lhe solid 
material completely. in less water than 
required tg fill the flask to dhe mark 









solid is completely dissolved dilute the 
Allow time for the solution ta заса вух 


volumetric flask 


anster tt to DHE) vil. volumetric flask 


distilled water, 








А Г] mL 
— = ribi. A oe Ба Гн ыр hate Tope MA 
11 1 - E у LEE LEE Eni top or 2 Ep eee Чаа н Жш jean е eae bee Loe 1 D , ы 
rud vid ap ш | Mab La e ect Pe Е A pee tar rig ar БА em eL et, pa fi laa 
aie ee la hee ee y Ll - like Грат ein 
— —À— vi 


EL 15, Pp HEURE 


i 
"arc e nt racc 
F 2" d s zm Ш, Е. 4 = LI 
E’: [| P L i а" 
a een Le reins, OE i mei < ; Г 
1 к= TERR TE RR | 
E Jn Er rue nid 






Deiermine amount of Fe in the given solution. oi ЕеБО „ТН 0 
ЧЕТИ P | 


m valumetrically. 


ES __ سے‎ — 
T war dirluramuley which oxidizes frías 
Theory: FeSO, THO is titrated with the мондаги aedes. [rin «li volume of die standard piers 
sulphate to ferric sulphate. Fe presen in їйє N N CCN E indicator (555 Koll eC TS Js D ar шени 
dichromate solution used, The end point can be detecte AE il 
indicator (2 % Sodium. diphenylamine sulphamete) 
Chemical Equation: 
Rri- + б Fesi Y, 7 HO 4 Г HSO; چ‎ 
Mole ratio: K;Cr;GO : FeSO, TO = 1:6 
Standard solution: LUT KCrO; solution. 
Indicator: КУРСА] | 
End point: Drop of reaction mixture does nat impart blue colour to indicator. 
Procedure: | M 
10 mLof the given FeSO, 711,0 solution and [0 mr. of dil. sulphuric acid was taken in the сопіса flask 
Standard potassium dichromate solition was run from burette: 2 mL. each tune. »" | 
A drap of reaction mixture was taken out with the help of glass rod after addition of each 2 mL of 
potassium dichromate and mixed with a drop of Куе) taken on white tile which first produce blee 
сик. Addition of potassium dichromate solution was continued until reaction mixture did not impari 
blue colour to indicator. 


4 — Titration was repeated three or four times to get the concordant readings. 


| OBSERVATIONS AND CALCULATIONS | 








aby пуй ( 


КО, 4 Cra SO.) ЗГО) + 49H30 


E 





Molarity of Kar solution = M, = 0.01 M ‘Initial Final Volume 
Volume of K-Cr;O;solution = V= О mL Басі burette (mL) 
No. of moles of Kara = =] | readin 

Mularity af Кем. дп =М»„= 1 | 

Volume of FeSO}, solution taken їп the flask =V- = 10.0 ml. 

^n, of males of FeSO, = пу = 





Sulbestituting the values in melarity equation 
ММ, ls Va 


n; 





IE 
nA "ixdé eee 
Hence, the molarity of the given solution 
Amount of Fe in the piven solution of FeSO, THO per div 


7 p 


= (d.i M 


TERRE Molarity x Atomic mass of Fe 
' | m = Û x 55 Rd mal = 3:35 p 
Result: The given solution of FeSO,7H;0 contains 3,35 g Fe per dm, | 





Iun зафати [E i aq ч ps | | آ2‎ 5 
Alternative Procedure using Internal Indicator (2% Sodium diphenyl sulphonate) 
Indicator: Sodium diphenyl sulphonate) Ыр | | 
End point: Violet blue colour 
Procedure: 

1. 10 mL of the given FeSO TILO «лнн | RET : 
e T AE ааш IM ) of dil. sulphurie acid and about 10 mL phosphoric acid 
| ia cosas “е! Or were added to this кепи; 
2. — BStundurc hir E TE : Mis solution 
X Pun uae poyu dichromate solution was run from buretie tilii he appearance of violet blue colour: 
ote: Except, indicator, end point and procedure, allother thin ! Co of violet blue | 
z ii ни aie БЇ 1111 lar Léo experiment 1. 





LU 
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1 " 1 
"P rS ma a а m 
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Жы! STEM D ИЙ - on so of which 
ERA ا‎ Determine percentage purity of ferrous sulphate 3.5 8 


б icd aviernal 
sey : THES r of the even solution. (Using estern 
S have been dissolved in 250 mL, of the given 5 











; оина dichromate witch. oxidizes Jerrous 
rest) ZH IO. is trated with (he standard койп of. РОАН one ai ee " Jard Doe ea t pt 
an Үү en : pde ralenlated from the volume af the standard: ores 
' à; rom dre ve i 
EN Hn em xeni iu the solution is catemlatem | PEAR ee EOT | 
„л terriii sulphate, he pres PP ey eee Cert (88 ке NH» nr icri 
ТШЩ [c „i i x = т { a lil a "fug ly HIE exterialt шый ИНЕ ыз учу 1 1-1 i E 
n eatin used. The and по син ре defected gy t 
chr 


wdientor {2% xodium: diplenylnmiuec ртт). 


"hemical Equatian: ME € Uo AE 
. — Pw +6 FesO НО +7 ESO, — КО + Tri SO, + 3Fe SO, + 49 H;O 


Mole ratio: 

Kar; 07: res, TILO = lit 

Standard solution: 

(ДИМ IK; Cr; solution. 

Indicator: KFU CN] 

End point: Drop of reaction mixture does not impart blue colour to indicator. 

Mracedure: | КОЛ 

ш of the given FeSO, TH solution and EU ml. of dil. sulphuric acid was taken in the conical flask 

1, Standard potassium dichromate solution was rum from burette: 2 ml. each time. P 2 аа 

А drop of reaction mixture was taken out with the help of glass rad after addition of each + utin 
potassium dichromate and mixed with a drap of К. Ее CNi] taken on white tile which first рии ne 
colour. Addition of potassium dichromste solution continued until reaction mixture did not impart blue 
colour ta indicator. 

4 Titration was repeated three or four times to get the concordant readings. 


Theory: 


























Molarity of potassium dichromate solution = M, = О М Initial — | Final Volume 
Volume of potassium dichromate solution = V; = 10.0 mL reading | reading (mL) 









No. of moles of potassium dichromate =m = 1 Ей ПАЩІ | 10.3 
Molarity of FeSO; solution =M,=? | 20.3 | 10.0 | 
Volume of FeSOf solution taken in the flask = V; = 10.0 mL - " [303 — — 2 | 
Mo. of moles of FeSO, =f; =6 Volume used = 10 mi. 


substituting the values in molarity equation 





пу TE 
— M4 V, n  001x10x6 " 
2 n, V; isio ТС О, 06M 


Henee, the molarity of tle siven solution 


A munni of We; Hs = i6 M 
Tunt of Fe in the given solution of FeSO,7H30 per ilm? 


= Molarity x Molar mass of ferrous sulphate 
= (0.06 x 278 g/mol = 16.68 g 
+ ^g 
= 5/250 X 1000 = 20.0 5 | 
16. 68 
—— H C EB rm] |. 
ҮҮТ x 100 — 83.455 


iesus of ferrous sulphate dissolved in 250 ml. 
mnountof ferrous sulphate dissolved in 106 ml. 


l'ercentage purity — Calculate аташ! per dm? | 


— и 





Given amount per dm? - T j 
Result: Percentage purity of Fas) 7 
ie Percentage purity of FeSO, 710,0 is 83.4.9 












MiGente. M ELI UM 
I Procedure using Internal Indicator (2% Sodium diphenylsulphonate) ] — 





ae 
ағ a 


[ndicator: Sodium diphenyl sulphonate) 
End point: Violei blue colour 
Procedure: | 

1. 10 mL of the given ГКО 71,0 solution, 10 ml. of dil. sulphuric acid and about 160 п], MES py er 
was taken in the conical flask. 2-3 drops of indicator were added to this solution аер 
Standard potassium dichromate solution was run from burette tll the appearance of violet [js 
‘Titration was repeated three or four times to get the concordant readings. 
Note: Except, indicator, end point and procedure, all other things are similar to os periment s 


ETT 


“мі [pu 
= = 


— = 
———_ ы 


=| a ' 
EXerclsez Determine percentage of ferric and ferric ions in the given sample of ferrous sulphate 3.5 eat viet have jus = 
E mn a L [i Tz 

dissolved in 254b nmi. od Cie piven solution. 

Hints: Аттатып of ferrans ton pee dui! = Molarity x Atemie mass ol Fe” | 
Calculate апош of Fe?* per dm? 

Percentage of Fe** = — s Discere nicer iae ЗАНЫ. 1, nen | 
Given amount of ferrous sulphate per din 

Percentage of Fe"! = 100 = Percentage of Pet = 100 — x | 


x TUG = х% 





EXPE 


Determine the value of x in FeSO x H,O. 27.8 cory hich ha ve been 
dissolved per dm of the given solution. ( Using internal indicator) 






Theory: FeSO xH ie r T 
рш: deck ыйы T ‘rated Witt fhe Sander solution af potassium dichronnude which oxidizes ferron 
[ i ` sapate, Fhe value of x ds elite from ihe volmme n hecho poliest dicite 


solution used, The end point cua fefected ] 
i . - | RI can be detected by using external indicator (895 K. Were x ј ndi 3 
Fo udin m diplieuylamine хдр), І * indicatar (56 Куе Nn or ternal indicatori 


Chemical Equation: 


KCrO; + 6FeSO, x IO + JH;SO, — —24. ESO, 
Mole ratio: I sCr;O; - VeSOj, HO = 1:6 ж 
standard solution: 0.01M KCrO solution, 
Indicator: Sodium diplieuylamine suiphanate 
End point: Violet blue colour. 
Procedure: 
1. IN imb, of the given Кез H0 salution, L0 ml. 
were taken in the conical flask 


криво) + 3lFei S0, + (6x4+7)H.O 


| MAI m БАШ ЕН acid and Т0 ml, of phosphoric atia 
ead draps of indicator solution were added pee 


2 Standard isi | | 
ы ion U potassium. dichrom iti 
; P wonste solution was run fram burette unti à 
colour, Пе until the appearance of violet bue 
"n Titration was repeated three or Гап times 


lo get the eom 
| пей; "cad imes 
dant readings, 





OBSERVATIONS AND CALCULATIONS 


Nlolurity of potassium dichromate 
Volume of potassium dichromate 
No. of moles of pat 


ошоп = M, = 0.01 М 


lion — c V, e 165,7 iml 
ssim dichromate 


inal | Valium | 


bure(te 














Viris А Y burette | {mihl 
oe ul Је, solution ^ М = S readinp гез | АНИ 
ы, pm TE ES solution taken in the flask = Y é ў b AU _ "Eo. 5 Tiu. 
No. of mules of Fes, Se oan 167 — | 33d: АЕ 
Subistituting the villis PRAE; ex 20.01 A ETE 16.6 sd 


mn ТИНТЕ iy чүн mul Был ЫЫ dario, اا‎ ЖЕ 
Volume used = 14.7 ml. 





50 


MY МУ, 


(R Cry 04) ——. === = reso 43 
n, n; —— 
M,V,n,  ü.D1xi16. 7x65 
м, diê m 0.10M 
Thy 2 1 ¥ 10 
Hence, the molarity of the given solution «LM 
Amount of FeSO,. HÖ per duy s Molarity x Molar mass of Резо, x30 


132Bpperdm! = —40.0x(152 + IB) 
STAID = (152 18x) 
Ібх = 278 - 152 a 126 
x © liis =7 


Result: Hence the value of x in FeSO xH is 7 


Alternative Procedure using Internal Indicator (K,[Fe(CN},]) solution 





Indicator: Ky[Fe(CN},] 
End point: Drop of reaction mixture does not impart blue colour to indicator. 
Procedure: 

i. 10 mL of the given FeSO,.7H;0 solution and 10 mL of dil, sulphuric acid was taken in the conical flask 

2. Standard potassium dichromate solution was run from burette: 2 mL. 

à А drop of reaction mixture was taken out with the help of glass rod after addition of each 2 mi. of 
potassium dichromate and mixed with a drop of K3[Fe(CN)] taken on white tile which first produce 
blue colour, | 

4. Addition of potassium dichromate solution continued until reaction mixture did not impart blue colour 
to Indicator, 

5. Titration was repeated three or Four times to get the concordant readings. 


| 540 p Mohr's salt is dissolved per dm? in the given solution. Determine the 


percentage of Fe in the given sample of Mohr's salt by using 0.01 M salation of 
potassium dichromate (Using internal indicator). 





Theory: 

мом salt i a double salt with formula FeSOqNILJSO, 6,0. The solution af Mohr's salt i titrated with 
(he standard solution af potassium dichromate which oxidizes ferrous sulphate to ferric sulphate, Percentage of Fe 
present in the solution is calculated from the volume of the standard potassium dichromate solution used. The emd 
Püint cau be detected by using external indicator (5% KA Fe(CN)]) or internal indicator (2 % Sodium 
diphenylamine sulphonate), 
Chemical Eguation: 
Куг), *6FeSONHJSSOGH;O0 + 7Н,5О, e KSO, + Cri SOS, MeS + ATSO, + 43H,O 

ое ratio: KCrO; : FeSO,7H;0 = 1:0 

pad solution: 0.01M E Cr; 0; solution. 
indicator: бошт diphenylamine sulphonate 


Hind point: Violet blue colour, 


ы, ure; 
| И mL of the given Mohr's salt solution, 10 ml. of dil. sulphuric acid and 10 mL of phosphoric acid were 
tiken in the conical flask. 


5.1 SUC 
“4 drops of indicator solution were added, 


Маар | aera BL са 
4, et rd potassjum dichromate solution was run from burette untll the appearance of violet bine colour, 
MARS repeated Hiree or four times to get the concordant readings. Mons MM) 





atl 





} Ma | ín "nul Fina] fbr 3 












ET 
| | | | Volum" 
TR ' i ИРЕР ИТ. yi = 0401 NI | furetie burette | 
Malarily of potassium dichromate solution | jmi reading readline 
= E m — i | 1 I || F m sgm I ا‎ ; | 
V iure of potassium dichromate solutignused. =Y; = HRUN | ЧЕЙ | | Ж: 
ami dl i. — TY 


No. of moles of potassuim (сг | TIT 
Molarity af Mohrs salt soluti = М; = " Е - ^t. ү ES 
Volume of Molur’s salt solution in the Mask zy. = 10.0 mi me | 
мт, of modes ef Nili s salt 

Substituting the values in marily trp 


=m: = 


моль 0.01% 10*6 


М = —— m E PE 10 = M O6M 





Hence, the molarity of the viven solucion | 
= m = : 1 ы РЕЯ t [i и 
- Molarity x Molar mass of Pe 


Amount of Fe in Mohr's salt per dm - coins e : 
=i x 55.84 = 3.35 р 


Amount of Mohr's salt per dar in the given sumple =3 p pir dm 

a0 e Mohrs salt contains Ге m PL 

ПНР a [М йн s sall contains Fe – 3,355 x 100 = 67 2 
Resuli: Hence the given sample contains fr? б. Fe 


Alternative Procedure using extertal indicator 





This experiment can be performed by asing external veulicotor. It iftis procedure will he ax sivet below, Theory. 
chemical equation and салсан will Ire scie as in exocrine d, 

Indicator: Kf Fef CON) 

End paint: Drop of reaction mixture does not impart blue colour to indicator. 

Procedure: 

L U mLaf the given Mohrs salt solution und 10 ml. nf dil. sulphuric acid was taken in the conical flask 
Standard potassium dichromate solution wits eum fram burette: 2 ml. 

^ drop of reaction mixture was taken aut wilh the help uf glass rod after addition of euch 2 mL o£ pa riesci: 
dichromate and mixed with a drop at Kj3[Pec C Мы] taken on white tile which first produce blue colour. 

4. Addition of potassium dichromate solution continued until reaction mixture did pot impart blue colour 9 


indicatar. 
5. Titration was repeated three or four dimes to get ihe concordant readings 


2. 
A. 


Ма ак ыз АПА, 
4:52 us, rris ла, bis 
cmm trcs E 


45 m amimeaniunm irem(El)sulpliate has been dissolved in 700 mL af the uN 







ЕРІМЕ МТ 


а solution. Determine the percentage aud quantiiy of Ee in the sample rides 
Eee potassium dichromate per dar is provided.) y 












кш" | bas a | A Р A : Mae rs =i 
1 heo У" Parma ront Isid piae cannot be titrated directly with potassium dichromate directly ЕШ, 
irn xi edipi Ferrie state, Terric ion. present in (he sample is first reduced ta ferrous by &nCl: in presets s 
j 1 2 l Н a5 W Л ya: ak ГЕ 1 2а opi i E m Ж tape Rd nd 
Come and excess a эп l; i$ destroyed by Пес. The ferrous inns are then. titrated: against stans 
potassium diehramsic solulinn. | : Теп ГС v TERES 


Ё 
# 


Qc س‎ М 
“2 a "8 = -— = 





Р 
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al Reactions: » P | EIE 
al Re Feast Jada + ye + HEL р ak cody + Hast, + БС 


E Е: | o rm \ FB F, 1# ы Ci ? 
gal, + 2H gCl —R HgCha 5nCl + THO 


Chemie 


arce eem num 


pe zu 
ق‎ 
i 


€ шшш _ 
н LI 
Р - 


KCrO + G6EesO, + FESO, ee KSO + Creatas + 3Fe SH 1 

й мое ratio: Races: FeSO,7H;0 = 1:6 | 

| po dard сооп: IM Куг) a шиот. t 

| s dirator: adinim dipfren vlamine sulphmaie | 

lpn dise = n | 

(^ int: Violet blue colour. Ї 
ind point: | 
End p | 


| үшын af the given solution and 3 ml of conc. HEI was taken in the conical Mask and hoiled 


20. 0mL x T ; nf Ferric 
д MiM 5nCl was run from the burette dropwise to boiling solution until yellow colour of Per 


ire wale 


Ch E: 


discharged. : ae jn: 2£ocaturated solution of H 
i The solution wits cooled under tap water and diluted to 150 mL. 10-20 mL oi saturated 50 | 
j| was added until formation of slight white ppt. | : NET fask. i 
4. 80 ml. dil. sulphuric acid and 5 ml. of phosphoric acid were added to reaction пих : Con f 
E ane nf indicator solution were added. D 
s. 2.4 drops of indicator solu ace of violet blue colour. 
¢ Standard potassium dichromate solution was run from burette until the appearance of \ 
, Titration vis repeated three or four times ta get the concordant readings. 










ATIONS 


“ORSERVA TIONS AND CAL 


eee к= т" mmc ЫЕ ee шый- ee Жыл aed ug CELER 1 


| Hr | 
Final Volume 

hurette | ! mi.i | 

reading | 


10.0 + 100 _ Е 
OU 20.1 10.1 
LESEN UU Я 


ium dichromate solution = V, = 10.0 mL Volume used = 10.6 mi. 








Initial 
burette 
reading 
E x 


Mass of potassium dichromate dissolved per dur = 2.942 2 | No 













Molarity of potassium dichromate solution 
2.942 i 
= М; T 0. 1м 





7 294.2 





Volume of potass 
No. of moles of potassium dichromate 
Molarity of Ammomum ironifIT)sulphate solution = мМ = 7 
solution taken in the flask = y, z204 mL 
= Па: = à 


= I BI 


Volume of the Багир 
No. of moles of Ammonium iroa sulphate 

ubstituting the values in molarity equation 
Substituting TE 


"i MVM,  0,.01x10x6 er 
j 3 mV ixo ` id 
Hence, the molarity of the given solution ; = ЗМ | 
-Amount of Fe in sample per dm = Molarity x Molar mass of Fe = (0.03 x 55.84 = 1.67 р 
Amount of Fe in 300 mL of the sample = L6 HU x SO = 450 2 
Amount of Ammoniumiron(HTDsulphate n 300ml, = 255 
Amount of Ammonium iron(ILDjsulphate iu H0U0 ml, = 2,97 MIU x 1000 = 8.33 а 
8.33 gsumple contains iron = 1.07 р 


rn 100 и sample contains iron (percentage of iron) = 1.67/ 8.33 x 100 = 20 % 
"i Result: Hence the given sample contains 20 % Ке and 0.50 g Fe in 300 mL of the ample. ET [И 
X Oe Hite Experinent її! he performed by using external indicator, In this case procedure will be as given below E 
E icu Dh themicanl equation and ceülciatians will he sine ax im experiment 5. | UN EV HELME 
+ a pd or KalletttN al 
plier point; Drop of reaction mixture does not impart blue colour to indicator: 
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Procedure: | | ки" n 
i. 20101. of the reduced sample solution and I mL, of dil. sulphuric acid was taken in the conical Пав. 
2. Standard potrasssiuin dichromuie solution was run from baretter 2 ml. | | 
3. A drop of reaction mixture was token out with the help of glass rod after addition of each 2 | 
potassimi dichromaie und mixed with o drop of I ['e(CM),] taken on white tile which first Produce b { 
уйы; 
colour. ; | | | | | | 
4. Addition of potassium dichromate solution continued until reaction mixture did not impart blue colour, 
санг. ) 


5. Titration was repeated three or four times to get the concordant readings. 


= r x к= =т=: = ET ar YT E U ед E" OLS ae 25 E ESTEE 
ake Ee ak Oe eee po i ele a ace 
| i a A ee E TENE cre a Gee ra Tu La p e 
xL | РШЕ a. vat ткт ааа 2 "TEN Pu ARE AP i 
" T і " i Ше" det By Е am де pr. ы" і RE et 
заа паат bes Dnm epu БЫ =" Еа н А LE — "т LE: eee 


= 
= 


6 p of spathic ore (FeCoOsT eh) has been dissolved per dm of the gives Bi 


solution. Determine the percentage of Fe in the sample, OOM К.С i 
provided., 


а T rr] кай и щщ Е 
n" ni kB nr 





Theory: Spathic are (FeCOsFe:043) contains both Fe" and Fe". Fe cannot be titrated directly with potassium 
dichromate, A known quantity of spathic ore (Бес Fe;0«) is dissolved in HCL Ferric ions are first reduced ta 
ferrous by SnCl; and excess of 5nCl; is destroved by НЕСІ. The ferrous ions are then titrated against standaré 
potassium dichromate solution. 
Chemical Reactions: 
FeCO,.Fe;0,49HCl e — 3FeCl + AHO + CO; + 15 Н; 


FeCl+ SnCl; TF FeCl; + 5nCl, 
SnCl, + НЕС ————» Heth + бп, 
CrO + БЕ + 14H" —  Cní(504: + 6Fey SO +700 
Mole ratio: K;Cr;O; : FeSO,7H;0 = 1:6 
Standard solution: 0.01531 KCrO- solution. 
Indicator: Sodium diphenylamine sulphonate 
End point: Violet bluc colour. 
Procedure: 
1. 20.0mL of the given solution and 3 mL of conc. HCI was taken in the conical flask and boiled. 
2. MIM SnCl; was run from the burette dropwise to boiling solution until yellow colour of Ferric iron was 
discharged. 
3. The solution was cooled under tap water and diluted to 150 mL. 10-20 mL of saturated solution of HgCl: 
was added until formation of slight white ppt, 
4. BÛ mL dil. sulphuric acid and 5 mL of phosphoric acid were added to reaction mixture in the conical flask. 
2-3 drops of indicator solution were added. 
5, Standard potassium dichromate solution was run from burette until the appearance of violet blue colour. 
6. ‘Titration was repeated three or four times to get the concordant readings. 









7. 
Molarity of potassium dichromate solution =M,=0.01M | Volume 
Volume of potassium dichromate solution used = V, = 10,0 mL 2. | (Cb) 
Mo. of moles of potassium dichromate =n, =] - 
Molarity of sample ore solution =M, =? [UE 4 
Volume of the solution taken in the flask = M3 = 20.0 ml, Volume neni por m 
No. of moles of iron za = 6 l 


Substituting ihe values in molarity equatiun 


ee И ү. БЕ Жашы | 








ЕТЕ 





I, V, М1, 


"| ЦЕ 
M M, Viil ПА fib Fi 
J n, у, | * И * 6 CM 

nce, Ihr molarity at (e given solution nal 

pr n "TM 
и seri af Fe in sample pret dmi = Nielarits х Volar mass af Fe =p * S5 Rs ar 
pi be dne e of the sample EE = 

ye . 
p af beim ИНК of the singe = L67 6 x lii) ү ЁК 


n pene the giye sample contains 27,5 Sh Fe, 


TREE 


ЕХРЕВІМЕ Ир. ii a i WA EE ТО MES А. ay, eR SS Mug ^p cart РҮ АШ pies vols: NES. 
6 t of fer ric alum has been dissolved per am nf the given Кыйы. 
Determine the percentage of Fe in the sample. ӨТМ K €r fJ. i 
[new еа. 


SC ы E EETT TRES EE Es ГҮ TET пен 










Theory: Ferrie alum contains ferric sulphate which cannot be titrated direetly with робат соседна 

deh нгшн iram is present in Ferric state. Ferric ions present in the sample are first reduced fo Festus jt 

єт. in presence of come. HECE und excess of SnCl; is destroyed hy HgCl,. The ferrous ions are thes meriki 

api nd книго godassium dichromate solution. 

Chemical Reactions: 

чый + SnCl; + AHCI ———— 2PeSO, + LSC, + Sal 
Snl, + НАС, e He tl,+ snih | 
Ref ry 4 СУС 4 THS — KA F Сг) + КеП, + TE 

yole ratio: Ry ral ; FeSO7H = [oh 

Studland solution: (00M Kr, solution. 

Indicator: Sodron diphenylaniue уйне 

End point: Violet blue colour. 

l'recedure: | | | ече 

І. Эа. ait tlie vivet ibd ed pen and 4 ml, al conc, Hel was laken in Hue eonicul flask and Moilet 

20 MIM SaCh was run From the burette 

dese haa gei. 

1 The solution was cooled u 

was. added until formation of slight white ppt. P flask. 

1 NU ml dil. sulphuric acid and 5 ml. ol phosphoric acid were added ty reaction mixture in the conieat Has 
UU 

ns lA drops of indicator solution were ией, í violet blue e dm. 

u. Standard potassium dichromate calution was run from burette until the appearance ot y met n ТЧ) 


TI i a= | d i | i - ЇЇ 
Гин was repeated three or Foul times to get the concordant readings. 





OBSERVATIONS AND CALCULATIONS 













| | Final | | Volume. “th 
barons: | ( mE) dec 






Initial 


Malarity of KCrO; solution = Му = nal hnc 





ште of KU rs; solution = V, = VEU mL nding E — RESENT 
Ма, of moles of K Cris zn = | l d |! : ss LN 
Mularity of Ferric alum solution = M; = 7 Eaedem, T ШАБ 1 
Volum of the sample solution = Vy c2 mi Wb RES Oe | - TET mE | 
Nu, of miles of Ammonium iron EE sulphate tn = Beery “Volume seis Role А : 


шуца thi values n ТИТЕ: equation id | Wn; "ul Td ios DERE HT aep br | 


РЕ eee Рр. Pet belo! ee = ee een a eee 


dropwise to boiling solution until yelow colour nf Ferrie rom wiii 


nder tap water and diluted to 150 mL. 10-20 mL af saturated solution of Eph 





En: | f) 
кё” IB 
y A ad 
n Ves LE 
Ay? 1 
а 
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— 2 (Ammonium iron( UW) sulphate] 



























= (03M 
ATs ge ia ETE 

‘given solution = (03M 
а ти = Molarily х Molar mass of Fe 
= TRIR ` 45.84 - 1.07 Е 
> of Fi i с alum dissolved per dim inihesample = 8 
Ve 2 T ал = L67g 


тр Ferri m conti Fe of iron! = 1.51! 6 x ИЙ = 27.836 


Ri lesu: Hence the given sample contains 27.835€ 


JEXPERIME NI“ ~ = 


The given solution M contains 5 0 а рег 250 mL partially oxidized fi 
| sulphate. Determine the percentage of oxidation hy using 0.01 M Ken 
solution {Г ising internal indicator). 


К. t." -— = 





Theory: Only unoxidized FeSO, is nitrated with fhe standard velutiam af potassium dichromate wiles axidize 
ferrous ‘sulphate to ferric sulphate. The end point can be detected hy using external indicator 15% К МЕСА) or 
internal indicator (2 % Sodium salt of diphenylamine sulphonic acid). 
Chemical Equation: І - 
KiCr;Os + 6FeSO, 7:50, » RESO, + Сг О} + ЗЕ 50у), + THO 
Mole ratio: K;Cr;0; : FeS0,.7H,0 = 1:6 





Standard solution: OMIM K;Cr;O; solution, 
Indicator: Sodium diphenylamine sulphonate 
End point: Violet blue colour. 


Procedure: 


1.10 ml. of the given solution, 10 ml. of dil, sulphuric acid and 10 ml. of phosphoric acid were taken in the 
conical flask. 2-3 drops of indicator solution were added to the solution in the flask. 

2. Standard potassium dichromate solution was run from hurctte until the appearance of violet blue colour. 

3. Titration was repeated three or four times to get the concordant readings. 


OBSERVATIONS AND CALCULATIONS 





Molarity of potissiom dichromate solution = M, = 0.01 M 
Volume of potassium dichromate solution = V, = 10.0 ml. 
^o. of moles of potassium dichromate =n =] 
Molarity of Mohr's salt solution =M; =? 
Volume of Ferrous sulphate solution =V; = 104 mL 
чо. of males of Mohir's salt m п; zd d 


Substituting ihe values in molarity equatign 
MiV M; V; 


mm. —— 























= 0.01 х 10x 6 | 
2 ——  Pn——Á - ЗЫ —— mt s M 
Hence, th Ms mei ee 
Hw mnolanity of the piven soluti 6M 
Amount of Fest), diria - 


in the sample per dm? = 
ple per din 7 Molarity x Molar mass of Fe = 0,06 3 152 = IJ 
























amount of par 


ү Amount 


tially oxidized besh in 250 ml, 
Amount of par tially oxidized F e, in | dm 
af oxidized Fesa in I dai 


| ^em per dina’ 

oH x. MH ГИТЕ" 
2048 —9.12. = EE о 

Oxilized Ferrous ира 10 fi 


warme oxidation — i = | - и неа А 
Percentag Foral ferrous sulphate 7 Fes an IU = A45 f 


| Resi ii: Hence ihe a Wark 8 iple ab Tera МЕУ ИШҮ Т 1] 5 fy un ШИА ШУК 








{i X РЕ! ВІ M Е NT br AREA SO RR 


2.5 р г potassium dichromate bius heen pamm in 256 m nel ei thie 


solution '5', Determine percentage purity of potassium die Rr eat. 
| 0,06 M hE sulphate sohani 19 S pre. La 
' = TF) ; d zm ' = ўа = imp кее =т=т ттт 
га? = Vl ye re 214 Fs а MA S Sperone! Ди; i-e т. а ЕТ, 


Theory: Standard solution af ferrous sulphate ix titrated with the given volution uf potassium: die улат aim 


oxidizes ferrous sulphate to ferric sulphate. The end point can be defected by using exrerimal onion 


Ky Fei CN]) or internal tudicator (2 Se Sodium diphenylamine sulphonate), 


Chemical Equation: 


KUO: + 6 FeSO, THO - 7 H;S0, gk KSu + CriSO,H + Feds = SFE 


Mole ratio: K;Cr;Os : FeSO, THO = 1:6 


Standard solution: 0.406 ferrous sulphate solutiun. 

Indicator: Sodium diphenviamine sulpironate. 

End point: violet blue 

Procedure: | | — 

1. 10 ml. of the standard FcSOJSI7H30 solntion, 10 ml. of dil. sulphuric ac id and аит H) mL. ранети aiat 
was taken in the conical flask and 2-3 drops of indicator were added to this solution 

3. Potassium dichromate solution was run from burette till the appearance of violet Ble colar. 

3. Titration was repented three or four (ишек bo get the concordant readings. 


j OBSERV AT IONS AND CALCU LAT TIONS 







Final | V alme 
urere | mEt 


Initial 
hurette 









| initi -Ma ? 
Molarity af potassium dichromate solution Mja: E 
Volume of potassium dichromate solution used = ¥, = 10.0 ml. 





a — — ue di F 15111 ТЕО Р 
No. of moles of potassium dichromate =n =l — E I E Ar 1 
Molarity of FeSO, solution = Mi eve 102—1 Ea x 
Volume of Fes. solution taken in the flask = үұ= nd mi. D Ги ae 
ges =n cm | a3 з. | Mike МР 
№. of males üi | est, ily 1 Мнн visi rd — ln mii : 


Substituting the values in molarity equation 


О: LT y. | 
Mi Ven) _ ч Nox 10 К E QM 


Mc 7 6x10 

i = М 

= Мөнгү y Аг mass id Perros арбие 
= O00) x 294 gil EAR 


Hence, the molari ity al the piven solution 
Amount al Kel ret), per dm in the given ШИП 


Ei 


150 X HH = 1 gi 


2:2 

25/1 
2 94 nu 
"calculate rams perd «мо < 29. 4e 


"Given amount pir dm 
Кези. Percentage purity of Kyra is 29.4 5 


Pe c" pu ri y 








Theory: Chromite ore has tlie emposition 














p uer i OE Ro iati uasa h pene ыы 
| tol iron and chromium in the give sample of 





the amoun бый: t Sample 
chromite ore. You are provided with 0.01 M solution of potassium 


П dichromate. = ——— aa aT REDE 


— ed with excess of Ма Оз and water is added 4, 


af Red rO И is fus 


iON and filtrate contains sodium chromate, 


d The pol. consists of F | 
fused mass and filtered. The ppl. consists 9 aNnFeO; 4 4NaCrO, + 2380 


Vei Ol), is dissolved in HCl 


а i. TU MEET nm eis treated with 
Solution containing sodium chromate 15 trei 


тесто») + 7 МО, du e S VE. 
= i — Hl | te Fe OH а ps i гі 
Wak ott, 4 21 1,4) Em + NaOH | with standard potassium dichromate solution. 


and reduced with 50Ch and tit rated bg 
Fe(OH), MICI > > et ly + pe z 
Fech 2. AH 48 LP = ево T a $ МЕГЕ 
Fe (SO, + Зас + JHC] +g il nh fais - Ond. 

Е I "ok Taf 1 — | H rd + at j | ЕЯ " 
e wt —» do e 3AFes О} + 7H30 


vj FQ + Cra mb + 
GCr 0s + 6FeSO, + 71,50 — —h K80) + Crise 
сот ере ers excess of known volume 0 





1 T F ТЕЁ a ; | 1. 
and titrated against standard solution af potassium dichromate solutio 


“hemical Equation: E | 
Chemical Eq » KSO; + Cri SOS) + Mes SO, + FH 


KCrO, + {i I e56Ch fl 1 ,U 4 7 H-S 


Мое ratio: KiCr;O- : û F0504,7H;0. = 1:6 
Standard solution: 0.06M ferrous sulphate solution, 
Indicator: Sodium diphenylamine sulphonate 

End point: violet blue 

Procedure: 


l. 


T2 


Accurately weighed 0,5 p finely powdered chromite ore was mixed with 10 ¢ Na, and heated the ТЕРТ 
in a thick ‘walled nickel crucible ta redness for 10 minutes and allowed to cool. 3 g NazO: was added ter the 
melt and heated again for HI minutes and allowed to cool, 

SÜ ml. water wos added to fused mass and boiled until yellow mass was dissolved. To destroy excess at 
NaOH, p of ammonium carbonate was added and boiled. The mixture was filtered and ppt. washed. 


Precipitatie was dissolved in 20 ml HEI 
WIM SaCl; was run from ihe burette dropwise to boiling solution until yellow colour of Ferric iron We 


discharged. 
The solution was cooled under tap water and diluted lo 150 mL. 10-20 mL of saturated solution of Hals 


was added until formation af slight white ppt. 
50 and. dil. sulphuric weld aud 5 ml. of phosphoric acid were added to reaction mixture in the conical flask 
und 2-3 drops of indicatur solution were added, 

Potassium dichromate solution was run from burette till the appearance of violet blue colour. 
Titration was repeated three or four times to get the concordant readings 










| OBSERVATIONS AND CALCULATIONS 


- zs А а | 
" US x zziz li 1 mam | 






[Final 
| reading | f 


Molariy of potassium dichromate solution = M, = 0.01 M 
Volume of potassium dichromate solution - Y, = HEU ml. 






Initial 
| readin 


bd al molis of potassium dichromate mH = | 
Molarity of FeSO, solution = Mic 
Xx wil . k ЫР 
Volume ut simple solution taku in iie Hash = V, = 20.0 qn, 
мо, of moles uf lest), zn = h 

=fly = 


hubietitutinp (ue yalurs in wiolarity equation 


f ferrous ammonium Seip 





Ko == 


- = лу = - — = 
а экини deo root qr re n TUE aM TEES. S 


Lx 


ESO au Lala. г LAC 


Co reat ool 
Sa en es ee aie que 


al 


Pm leac ate Lone : کے‎ rane 






(7 


rur THERE 








= 

"l 
= 

ms 

7 | 
za 
n 
n 
лн" ت‎ аф E 


: 0.01 x 105 6 | 
Mc 1, Vs E с Ж дүр ov 0.03M 
Hence, the moli rity at the piren «Минои = (3 M 

Amount of Fe per du in the given solution = Molarity x Molar mass of Fe 

1 = ÛÎ x 56 pmol = 1.65 g 
Amount of KCrO dissolved in 250 mL =25¢ 
"Amount of K:Cr;CO;dissolved in 1000 mL = 25/280 X 1000 = 10.0 2 
Calculate amout per dm? 





a i : 
‘sell = = T a Li - а 
id TT * ы ; 
ne eE Eep A, a e Б. Dn Toma] oon 0. n Lx —— 
j T * T 
= = TEL. a Е o mmm mm um = 8 =s ^ =ч VER 
a m Е "^-^ а E ван = x 


н 4.94 furere 
Percentage purity = ПП = = x 29.427291 


: و‎ 
Given amount per dim? 
: Result: Percentage purity of Kot rss i5 29.4% 























LT — , ] "TL Ti РЕ ыт OF am ү ae . р. — "alj - t a PFTEUSCE4.»LaQAPROUG-wSS Р лүү" 
p Н T б CETERI REI "eta gr mire РЕА LE lad PEL zs Moret T rn FE pulsu madii odo pase a ae НллаН 
Bü : и ! m о m Lx recti rin erm rcs =й | mt m Г ےک‎ чес НЕ ПЕ А pees LE E IT o ! а ee cda КЫ ТЕ 
ET i і 1 L T "ux ay reed es LE ir я. йл, ута "ыш Г ж т Кы rd E Let эин Lee аги اا‎ DES h LR ng er es а EN mls og 
m , : p Н TER S ali. 15 1 En EE o ee ea "LUE r Prio pet ЫЛ reple, VEO E buen mur ا کے‎ ey Fa EE L'une ut rem i Loe ^а 1 i = Ы нра =. 
4 - P. em E = "Еп ames шлш ا کے و‎ pus + - d fx Mr c ERN a rts allis" m " " 2815 M н С.ү р. m тер т ЧЇ = itn ds Й 
' 7 grrr gara, а ыя 
Pe Ee eee 
SOM (CSE) Ln E 
= ا‎ 


"Jn 2177 The given solution contains 20 g Mohr's salt per dm’, Determine 
| INCIP A p the кеш e Shoe rene in the Mohr's salt by using KMnO.. 
E EUR 2 B. ^. : 


ud bur а таза IUICCDIRCEETZNTECTZME a Eg Eig eum ee Ly ч - -— La, TELAM E Ia ааг, 0 т" Ріг," 
о HH trad ume zoo T IE ее ра ао РЫ T А а Дет уч Тач ер р Le aD зан Е Pat „т 


Theory: This is redox titration. KMnO; oxidizes ferrous ion inta ferric ion. 
Chemical Equation: 


2КМпО,+10 FeSO4(NH3,50.611,0+8H,S0, > K,50,42MnS0,45Fe($0,)+10 (NH,580,-68H40 
Mole ratio: > КМ, ‘lolir’s salt = 2 : 10 

| Indicator: — — KMnO; 

End point: Light pink colour 

Standard solution: — 0.02 M KMnO; 


| Procedure 
1. 10.0 mL of Mohr's salt solution was taken in the titration Mask with pipette and half test tube of dil. HSU: 
мав added to it, 


This solution was titrated араша KIM nt solution taken in the burette till end point, light pink colour, was 
reached, = (Уд 


Volume of KMnO, used was found by subtracting initial burette reading from final burette reading. 
Titration was repeated thrice to get the concordant readings. 


"OBSERVATIONS AND CALCULATIONS | 


b jee 
ч 










| Volume of Mohr’s salt =т=: 
el of Mohr's Salt E M ] = y S 
$ ES 110105 of Molir's Salt =, ENN 

A iu 9L RMnO, used. =V, = 100ml, 
| 3 өгү of KMnO, = М. =002М | 
a 0f moles of KMnO; ; 


= ттт 











Initial. | Final 
burette burette 
reading: reading 
10.3: 






k ЭШ Ин HE x rta ктш à = ا‎ 20.3 = | d 
| ling these values in molarity equation 203 AE o ‘i 
| | Volume used 5 О s 


(Mohr salada ММ 
ET pg MRO) 
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M; V; ni 0:02 x 10 x 1р 





pz Mo RU MEL EM 
ч Ny V4. 2x10 
Molarity of Mohrs salt solution = QIM ! : 
Amount of Ferrous ions per dm’ = Molarity x atomic mass = 0.1 M x 56 = 5.6 ¢ per dim 
Calculate атап per dm? 5.6 


'ercent: le = — ————————— —À— X х100 = ——х1 = 
Percen EET of ferrous in in the sample ven amani perime 20 00 = 189, 


| itesult: Given sample of Moli 's salt is contains 18% ferr ous ions. 


{EXP 'ERIMENTE 












The. given Solution contains 10 v. of K. CO. dissolved per гаа 
| Determine the percentage purity ofthe сошшегиары alt. E 
ib Кар ш ———— Gc 


oT. - gm ЧЕ”; үл жы ла E. foe к= a = s | 
= 1 ij zh КЕТЕ 1 ЕТ га а DEL k LaL TAF T 






JA тты y hee ee В Е." " 
m Le Түн Ea P lun 


Каре This is redox titration KMnO; о oxidizes KC), into СО, and П.О. NazSO, remains inactive. 
Chemical Equation: 


2RMnO, +8Н›5О, +5C,0,K, t——+ 6850, + 2MnSO,+ 8H;0 + 10 CO; 
Mole ratio. KMnd,: MaC Oj = 2 : 5 
Indicator: Kring, it self | 
End point: — Light pink colour 
Standard solution: — 0.02 M KMnO, 
| Procedure: 


1. 10.0 mL of the given solution was taken in the titration Hesk with pipette and half test tube of dil H250, wis 
added to it. The contents were heated unto 60 = 70°C 


2. This solution was titrated against & MnO, solution taken in the burcite till light pink colour end point was 
reached. 


5. Volume of KMnO; used was found by subtracting initial burette reading from final burette reading. 
4. Titration was repeafed thrice to vet the concordant readings. | 


"OBSERV ATIONS AND ) CALCULATIONS | 














Volume of KCO solution V { 10 0 ml. 






ачар ey 
Volume 





Тана Final 











Molarity ar BoC sO, = м, da burette burette 
No. of moles of K0, = №; MES reading 
Volume of KMnQ, used = V1. zl mi. 1 
Molarity of KMnO, = М. -z042M 
No. of moles of KMnO; = m xe» 
| “Volume used = 10.0. mL. 
substituting these values in molarity equation 
кы. аы 2 

{Ka D, ). КМ0 у 
M EUM Miva En _ 0.021055 

io Ho Hoo Ети 
Hence molarity or potassium. alate = US M 
Amount of patassium oxalate per dim = = Molarit 

i ¥ x Molar mass = 0005-4 3 " =f, 31 fleet 

Aunt af ро ЕБ oxalate dissolye s] pur dns E 10 б T.x 160.21 п рег mol = Е! 


_ Percentage purity OEK CO, = Calealate атой) per йш“ 2 8o وو‎ seth 
p Given amount per radmi МЕМО 205: 1004 TAS 


Result: The given sa mple contains 41,55 57 pure C), 














ai ipe tede le s PET p а | i 
7 Theeiven solution contains 209 и lerric sium рег da. Determine th 
| percentage od еге ion in the si ample hy using кени S 


JU HIT EZ 


Theor V Berrie abo contains. [errms ami ferrie dons, Mar". — - E adit Ке: = t: 
Verrous pom eim he estimated: by usine Rn, where is £ Zimmerman: -Rein hars і 5 gen д 
perrie cannot be titrated directly with KMnO, ио p EEEE TE E e 
e inte E. j^ Cb тй. (I stia iam of iron before NS | » ГЕ EDS: 


р xn inl. water. Phan tal 1443 ceed. re НОГ b. 
Fall пано gives us the Fe MT and total irán. a ын 





и |. is аас hy Mge t. it ‘hlaride і ШЕ int duced intu м sition yon Бас “he He pid Hat. inte кеге 
with Kody because a part ii I MnO, is used to oxidize chloride into chlorine. Presence of clilaride ian is made 
Less Uy using 7i umnermanmicReinhardt's reagent. The ferrous ions are then titrated against. standard 


мтаин, н жара, E 


Chemical Reactions: 
Fish + Sn h + HO] pg Fo, + H:SO, + Sut), 
Sal + HeC ge HeCh+ SuCl, 

"КАМПО, + FeSO, THO + 8H;SO, — KSO MnO SFei SO44 + TEHO 
Mole ratio: КМС: Реон = 2:5 | | 
standard solution: 0.0131 KM nO solution. 
Indicator: KM nC, 
End paint: Faint pink calpur 
Procedure: 
























1. Mint of the piven solution and 3 ml. of canc. ICI was taken in the conical flask and boiled. 

a | ro 

2. MIM 5nCL was nun from the burette dropwise to boiling solution until vellow colour of Ferric i 3 
discharged. | 

î. The solution was cooled ander tap water and diluted to 150 mi. 10-20 mL ot saturated. | soluti us 
was added until formation of slight white ppt. TI 

* 3 mL of Zimmermann-Reinhardt's Reagent was added ta reaction mixture in m 

*. Standard potassium rf 

perminganate subuiion was run from huroeti i 
discharged, C until. the col 


fs. ULT SE С. ras is iu i11 EON а dat id т ATUS ASIE 
"o Duration was repeated three or four times to pet the pee readings: | VE IPAE P 
р ] т i i TM UT mA ۴ r М AA n 1 
: ; Ay - IST (Ae rs Uim і » ul dps ee X н . HON no FASTI 2 

| ier кү Еш 1 1 E Ts E x Я & m mL " i 1. A 

." | [= в aes = Му “Ah Ean NT i E. "MEE zu aie S pue 1: СЕТ. рр hors Е 

CALCULATIONS | Wiener ез a ua 

samena sae асе oj 


EHI SN 
d LAT 









| fat 
агы MA men nce, б The er 


Woly rity ST IM ТИ ОП? pan 
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. maus nf Fe = 0.05 x 35,84 = Ti. 
Fe in sample per dim’ _ Molarity x Molar mass of Fe 15 x 55.84 2.792 4 
^A noun al ic mn Si ЖЕ 5 Е i JN 1 à 1l jie m ii È : i 
Terrien solved per dm in the sim] 4 TO3 
Amount of Ferric atum dissolved | Calculate amout per di < 


х 100 = “To -xX 100 = 27.929; 


pomum 





B = = HE es ee | PEERS VOI | а и a 
T gp of Fein the ferric alum "ven amount per dm 
Percentage GIven i 


' А г : 1 ар E mU 
Result: Vence the given sample contare VLA 


. IODINE TITRATIONS | 


Wit 





‚ E tc where the appearance or disanne: i 
lodine titration is à mcthod of volumetrie chemical analysis where eei jd i; bins n Рейгапсе of 
odine miraton 15 : beo n dox reaction involving indine, 

| rary jodine indicates the end point. 1 hese titrations are based on redox reactii C a 

elementan we | 


JY 
= | 
Ly 4 Ze —— 


The direct iodametric titration method (sometimes termed iodimetry) refers to titrations witht à standard 
гара ор ai titration method (sometimes termed tadomeiry, piis bom sive ard ipit of iodine 
liberated in chemical reactions. The normal iodine їп aqueus suom acts as 8 m pxidising agent and i i 
reduced quantitatively by reducing agents like Nas5;0., 1,50), Hz and 5utCl; There are two types of. iodine 
di рер Titrations in which standard solution of iodine 15 titrated against reducing agents (NaS) are 
called iodimetry or iodimetric titrations, e.g. I; + Маз, —— ay, + 2Nal 
Standard iodine solution is taken in the titration flask. Strong reducing agents, e£ NaS react with iodine 
solution in acidic medium bud weak reducing agents react in weakly acidic or neutral mediu m- i з 
di) fodometrv: Estimation of oxidising agents. ez, КЇЧЇ, KyCr2Q5, HzUs, CuSO, ete. by titrating iodine, 
liberated by addition of KI to aq. solution of KoCrz2O,, KMinQy, НО; or Cus, against standard solution of 
NSO, is called iodametry. In these titrations 5% KI solution is added to aq. solution of KMnO;. R;CrO- 
Cusi. 


which liberates equivalent umount of iodine in acidic medium. The liberated iodine is immediately titrated 
apainsi standard solution of Naast taken in the burette. 

Chemical Neactians: 

Ko Cran + 4H 5, — K-S + 4050 4Cr SO t30) 

OKI + 3H80,4 МО) ——> ЗК. ЗН + 31; 

31, + GNaaS О, gy 3Na=5y0,..+ Nal, 


Indicator & end point: 1% aqueous starch solution is used as indicator in all types of iodine titrations 11 
produces intense blue colour with inline (due to formation of blue complex with iodine molecules - though 


polyvinyl alcohol). Always use freshly prepared starch solution because starch solution is decomposed br 
bacterial action if kept for lang time. 


When iodine solution is taken in the burette, one mL of starch solution is added to flask before titration. 
Iud point is appearance of blue colour. But when iodine is liberated in fask ar iodine solution is taken in the 
titration flask, indicator is added near the end point (when colour of solution in the Mask becomes lemon yellow). 
In this case end point is just colourless (Very light blue colour), | 


Preparation of Solutions for lodine Titrations 


goa Md d ` Mix about T gram starch with cold water and pul the paste in 100 g ol 
d MEHT and continue boiling for 15 minutes. Allow to cool and dec: dens aint aia Te re fresh 
starch solution for use, | decant clear milky solution. Prepare [resh 


(ti Standar, line «nli: | 
d бру. АНИ Ариго: Place 11 E ul pure KI in a 500 mL glass stoppered. flask und add: 20 шї: 
shüke well to disi] ve еу eo vw Ё ва toting in the Mask containing KI solution. Insert ihe stopper апо. 
This is Slanedand ized with а си сою ао ATTE mark, This is appro ximately ТЕТЕ M iadine аиий. 
(i) Sodium thinzulonsss epus eon. iu, ANE ae is 
sulphate Solution Picci, | y 

xp Fra ! ыы ы Ea EESTI IT a F3 lords а {ү i | y us RI 

Water in ИТЕ measuring Mush and d HR 14.f 58 pure orvatals rt sodium thiosulpliate in 100 mL distilled; ў 


volume ир а Пие mark, This is 1M Noso STGO solution. 
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| 20 g hypo (Na,5,0,.5H,Q) per dm has been dissolved in the given solution. 


| Deierutine the percentage purity of the sample of sodium thiosulphate. 


OP EE kK Cm OS solution is provided. 


Iodonmweiric titration, 1u these ti rations 555 KI solution is sdided to aq. solution of К.С | 
puivalent. amount of iodine in acidic medium. The liberated iodine is immediately titrated lj 


lution at Nahl, taken tn the burette. 


a Theory: This ts 
` which Тусине ci 
gainsl standaril su 
| Chemical Reactions; 


KENO: + 41,50, = ҚО + AHO А ло) Е 
ЕКІ + MESO, eo — > ASAH + M. | 3 
3], + 6№а:8:0; —— NSO), 6Nal. Е | 


KCrO; + 71580, + OKI + GNaj8;0, e Ah, Cri SO Маз yO, + 6NaT + 790 
Mole ratio: K;Cr;0;: NaS 1:0 
Standard solution: 0.01M Kral}, 1 
| Indicator: Starch solution ¢ 
End point: Light blue colour 


Procedure: | 
15 
L Wm of the standard K:Cr:0 solution and 10 mL af dil. sulphuric acid was taken in the iodine flask and i 
about 1-2 g KT was added to the flask. | С | 
2 Миы was гип from burette until the solution acquired lemon yellow calour.1-2 mL starch solution was |; 
added at this paint which imparted blue colour to the solution. Na;5;0 solution was added further from y 


burette until blue colour just disappeared. Initial aud final burette readings were noted. 
X Titration was repeated three or four times to get the concordant readings. 


E 


Ex] 
i, П 
Ei 
tn] 
y ‘| 
Я 
whl 
Tii! АЩ 





OBSERVATIONS AND CALCULATIONS 



















di 
d a = 
б | ! , в E І iti | Fi y | f 
Я Molarity of polassinri dichro ДЇ 44 al ution = ur = 1 1 М initi al Final | olume р 
{ A : | ee v. IO mi burette burette (2 
Volume of potassium dichromate solution ий M gem i reading reading ү 
No. of males of potassium dichromate pi ee [p [ od 
Molarity of Naj5;0; solution = М: =? М 10 | 


Volume of Na;S;0 solution used EE [3 CL ранча о 


Мо. of moles of INa;5;0 sm =0 Volume used = 10.0 mL 


substituting the values in molarity equation 
MV, Maa 








^w 0.0x6 
| 0.01 x 10.0 х | 
Ms = MV = Be du een = (Lk 0 06M 
na Vs ix 10 
Hence, the molarity of the given solution = Horî | 
Amount of Na;S;0, per dm” = Molarity x Molar mass of NaS, 


= (ÛÛ x 248 = 14,88 p per din’ 
META: A Hd J 
Dissolve amount of sample of Маз per dm = 240.0 g per dm | 









ШШЕН ГЫ rity i TE hon E 7 ipm poc 
Percentage purity of Dissolved amount ul substance p dui 


ead zs i... : 
Hence percentage purity of NAS: mm LOO = 7440 


Result: Percentage purity of Naj8;0; is 74.4% 











"umts ETE 


r a tere Dd aan 


= WT MB S LU E mre A EEEE E E d M 

amis eee 

DUE n e X p 1 n' has been dissalved in the given solution, 

Yn mu uM р K,Cr,O, ре odia ui diis sample. O06 M Mak | 

| | Th i « recente oe 2 
Determine the pert a 

solution is provided 





















{ блп ie added to ай. solution of K Cr 
ese titrations 5% KI solution 15 added Ч RC 


Theory: This is Тоог eimie titration. In th z liberated iodine 14 immediately titrated 


x TE TM LIFE i М TI 
which liberates equivalent amount of iodine in us m 
against standard solution of Naj5,0; taken Im the burette. 
gres s poire ——» К.50 + 410 Or BOSE) 
SKI 31.50, + MO) — 3K,50:43H,0 + А 
31, + 6№а;5:03 — p 3NaSS0, + 6Nal 


سس = 


س س ا 
"rs 255,0 Val + 78150‏ 
E Cris + THO, + 6RT + Mama —— > IKSO + Суз) T 3Na354 05 + 6Na 2.‏ 
Ice i I6‏ 


"m 








hole ratio: Kirn Р Nas. Us 1:5 
Standard solution: 0.011 Куст: 
Indicator: Starch solution 
End point: Light blue colour 
Procedure: | u Wu" " | эи: 
1. 10 ті, of the standard K;Cr;G; solution and 10 mL of dil. sulphuric acid was taken in the тойи 
about 1-2 р KI was added to the flask, | | - r: | 
NaSO i « run from burette until the solution. acquired lemon үйү colour.1-2 mE. Jii iier" : 
added at this point which imparted blue colour to the solution. №аз5:05 solution was added [urine 
burette until blue colour just disappeared, Initial and final burette readings were noted. 
3, ‘Titration was repeated three or four times to get the conco rdant readings. 


E. 






OB SE RVA 


" abii LN рева гавна LT lí 


TIONS AND CALCULATIONS 





П sm nid M на га a LRA Û Û 

















Molarity of potassium dichromate solution =M= i Initial Finzl | Volume 
Volume of potassium dichromate solution © =¥, = 10.0 mL burette | burette | (ml) 
Nu. of moles of potassium dichromate =n =] vesdises [37 
Molarity of №а;5 50, solution =M; = 0.00 М Tne 10.0 | 
Volume of Na;5;0, solution used = Y, = 10.0 mL 10.1 | 
No. of moles of NaS =h = 0 | \ 100 1 
Substituting the values in molarity equation Volume used = 10.0 mL 

| | MY М.М; Qo ens 
(Potassium dichromate) E = "me (Sodium thiasulphate) 


М.А, пу — 0.06 x 10.0 x 1 
M, = EU. el ee, i o СШ 
n; V, 6 x 10 шын 
Hence, the molarity of the given solution 


= HINT 
Amount of Nash), per din 2 Molarity х Molar mass of Nasi; 
= 0.01 x 294 = 29.4 Ed | 
Dissolve amount of sample of KCrO; per dm? = дие rs 
Percentage purity = адашы ей amount of suhstance perdm? — 29.4 P 
Dissolved amount of substance ¢ Der dm x 100 — 308 x 160 = 9895. 


Result: Percentage purity of KCrO is 9855 










ТТ = = 
ыа 





which liberates equivalent | | 
»painst standard solution of Ses yO), hom im the Dirette. 





apa 
| Chemical Reaction || 
: K Crs + 4H 50), т kosih 2 IAD Uri SOE : 
iki USO, a AUR + ARSO ANDO + Ad; | | 
il. ы Маз”; A.M 1-0) > AMa MeTL E + бм] + Anl Ln | E 
tr ttt Se ar ee E 


| к.с; + TH SO, 4 МЇ + амаз. SELL —— 


Mole ratio: К;Сг;О.: NaS, SHO = 1:0 
Standard solution: 0,01M l;Cr;O; 
Indicator: Starch solution 
| End point: Ligh blue colour 

Procedure: 


1. 10 ml of the standard KCrO solution and 10 mL of dil. sulphuric acid was taken in the iodine Mask ame 


aboni 1-2 g KI was added to the flask. 


2. Bash HO was rua from buretie until the solution acquired lemon yellow colour. 1-2 ml, arch soleties 
was added nt this point which imparted blue colour to the solution. NasSs0).5H.0 solution was added 
further from burette until blue colour just disappeared. Initial and final burette readings were nated. 

А, Titration was repeated. three or four times to get the concordant readings. 





Molarity of KoCr 0, solution 

Volume of KCrO solution usel 

Nu. of moles of KiC r, 

Molarity of Na 8.0), solution 

Volume of Ng 5,0. 5H solution used 
№, uf moles of INasS OS SEO = їз 
Substituting Mie values in imaolarity equattan 


= V, = ШОИ. 
zn, = Î 
=M, =? 
= V, = 10.0 mL 
= б 





TD ; M,V, MV 
Potassium dichromate | کک ےک‎ 
IT I" 


ОВИ Uu a Pe 
ws. "| 


e 20u hypo (Na,5.0,50I,0) per dm’ has been dissolved in the given solution. 
Determine the percentage of 
ihiosulphiate, 0.0181 iC O, solution is provided. 


urn aeg ys uer TA 


й 
Theory: This is ойе Тилан. En these titrations 5*5 KI solution is seded to a4. situation a£. KrGr: | M 
A. i amont vl iodine im acidic medium, The liberated iodine is immediately tifrated 


JE SCOLn + Cri SO + 382;:5;0, + 6Nal + 37H 


"OBSERVATIONS AND CALCULATIONS 


eM, =0,01M 


(Sodium thiosulphate } 

















impurities in the sample nf sodium ; | 






Ышы erm euni. Le Di rz Lal x: 










pim v ıı тил вада ee ee 












Volume | 
( mE) 


Final 
[ниг 
readin 


Initial 
burette 
reading 








AH A | 10.0 
Volume used = 10.0 AI. 









 «alculated amount of substance perdi! 
"Percéntaaz p; Dissolved ampunt of substance рога Д 
| ri ul impurities = 100- «purity = 100- 74,4 = 23.65, eic ee 


| Percentage purity of 


Ё 5 
l'érventage of impurities in the пуро is 25.6% 


д rers omae pora rpm “ТГ ir 

Ж Tuc óc ae рө: ^ 

Meum Fa" Ta 1 ES nt a. 
ae. 


ht ne mo АНЕ Uu oy V 
25, 0, | XH. О) рег dus has been dissolved fs the gi, а 
| solution. ‘Deter mine the value of 'x' in N2,5; O,.xH,0- ample, ү | 


, - = bmm = ER LEV 
A Puro ERE phe а gas er i Tus = i Wy eae аер 
EO к ра И; ШР Ыт И к, Rs rene з 
ї We: XH Lag PP) ae n шы. | 
Prts Peu HON = 








" 3-1 
| Er 
thee 

i 


Theory: This is lodometric titration. Tn these titrations 5% KI solution is d to aq, solution: af Kin x EB 
which liberates equivalent amoun of iodine in acidic medium, The liherated iodine is immediately d [s 
against standard solution of NaSO taken in the hurette. | irae | 
C ‘al Reactron: ms s 
— еба 79:50, + GKI  6Nn,5;04 xH;0. — ASO, + Cri SO; + ING SO, + 6Nal + Ра Ju 0 E 
Mole ratio: K;Cr;O. : Naj5s04,xH;O = 1:0 
Standard solution: COLM KCrO 
Indicator: Starch solution 
End point: Light blue colour 
Procedure: 


1. 10 mL of the standard KCrO; solution and 10 mL of dil. sulphuric acid was taken in the iodine. яя 
about 1-2 g KI was added to the flask. | 

2. Nass; Os.xH540 was run from burette until the solution acquired lemon yellow colour. 1-2 mL starch sides 

was added at this point which imparted blue colour to the solution. Na:s;O.xH;0 solution was asid. 


further from burette until blue colour just disappeared. [nitial and final burette readings were noted. 
А, Titration was repeated three or four times to get the concordant readings. 





ds 





OBSERVATIONS AND CALCULATIONS 






Molarity of potassium dichromate solution =M,=0.01M "wo [Initial | Emal | Vober | 
Volume of potassium dichromate solution =V = 10.0 mL Ne re ading | reading @| ті) | f 

Na. of moles of potassium dichromate zm =] a 10.0 n | | 
Molarity of Nays, solution = М, =? n Eur ri A Ї 10.1 1 LU 
Volume of NaS. Osolution used = V, = Ц. mi. aa 20.1 | AL. 1 ill Bm 
No. of moles of Nass;O cH) =m =6 Volume used = 10.0 mi. 


Substituting the values in molurity equation 


| "T Мум MV. 

(Potassium dichromate solution) —— = ava (Sodium thiasulphate) 
í 1 , 

Мм 0.01 х 10.0 х 6 ; 


M. — ШЫ» = : LA 
} CURES TE "T 0.0.06 M 


Hence, the molarity of the given solution of Nas.) = | 

Amount of NasSol), xH ч din =14.9p lxx ш тат 

Amount of Na SOs НО per din! = Malarity x Molar mass of Nas8,0;..H.0 
13.9/0.06 = 
248 = 
248-- 158 


- MOUSE 183) = ns 
(158 4. 18x) . H | 248 


(158 + 18x 


| 
= 
H 
ut 
= 
= 


Result: 
| The value of x on Nub ox Hoa js 5 
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M ae = AE ooo LN A TT Ар ТА ee a runs ара i WEE 
NETUS - а dr pu VEM E LP a ру а) А Е , UT. 
ри Eos РЕ: А efi Ек E s a dry “ын ARS cm "Hr 
P Tri "at umo roa тЫ а irae 
E : i = "а 








The given solution contains 1] 





g mixture of CuSO, and Na,SO. dissolved in 250 





Hil, Determine the percent E 
LE di сеппе composition of the сылы сор. Si 
o ^us, 0, standard solution is nadia, of the given mixture, 0.05- M 
Iff. rosca ET o REPETI CC vina) ry re etr pe 


— "mpm e 
gis dads Low Е Ан 7 تا‎ pam my 
eruca I PE E Et en A лү эу 


This is Депозит те" rutin. In these fitrntions 5% KI 





T if solution is add "e LAT 84 
whieh liberates нин amaun of dine. The liberaréa Meee oe ic i bee 
ee dard хотини ol Sins Oh taken im the игене; NSO remains Inactive as йен... agains 
(7 инеп Коен, 
d Cust, 4 1&1 — * (Сир KAO) +1; 

|, + AMAS —— №910), 4 ANal. 


ТМГ 4 hl i TN esl E —- 21165 Ba |: Nass, БЕ TMa n Cul. 
Mole ral lir dC) i: ^il mal k= T 

Saar ч 14111; 11.05 Ҳа, ч, O0 V 
Standard solutum | Nass ОМ 

indicator: Stanek solutiar 

End point: lieht Hur calor 

Procedure: 

10 mil. of the given mixture solution was taken in the iodine flask and about 1-2 g KI was added. 
Standard Nass solution was run from burette until the solution acquired lemon yellow colour. 
1-2 ml. starch solution was added at this point which imparted blue calour to the solution. 


Мазм solution was added further from burette until blue colour just disappeared. 
kmal and [mal burette readings were noted. 


б. Titration was repeated three or four times to get the concordant readings. 


tw de Ек f سم‎ 





OBSERVATIONS AND CALCULATIONS 


ПЕТ" БЕТЕГЕ ГЕТЕ ЗЕТЕ ШШ! G4 E.P gne. врт луи. рал: ги 1- 





Wolarity of CuSO solution =M,=? | Mo E T MT TE 
Volume of CuSO, solution used = V; = UUÛ mL = NI аа [^ 


No. of mules af CuSO, zn =f 
Molarity of Мағ Су, solution =M; = 005 М 
Volume of Nu, solution used = V, = 100, 
и, ol moles of Namal, en =] 


substituting the values in molarity equation 
I ] Vi M. V. 





Cus, | = = Ш ( Nas54 0. ) 

IT ac 

My Von 0.05 x Lox 1 
M, rds шет а ИИИ 
i n; V. l1 x 10 M 
Hence, the molarity of dhe given solution Ет 0.08MT | .— um 
arn af CuSO, per dm. = Molurity x Molar mass of Nas; = (05 у 159,0 = imi 
fisso ved amni of sample ot in 254mL. an 1040 qu 
Uisslve жик; 4 | ui 
те amougt ol sample af in 1000 em” 


AU, (уь | uin 
у 5 Uunple contains CuSO, = 7,98 р 
ШТ p 


ample contains CuSO, = 7,98/40 xT00 = 19.95g 


— x 1000 = 40,0g 4 


| ну Percentage of Cuin the sample z TSS 

Resuli Chetry percemage of Nass, = 100-19,95g ai 
m E TE "n | | ESL af 
'Ke given sample contains 19.95% CuSO, and sosai Ni 
Eie 

























; Deter mine 


[n inesi 


'F his js Лента Ийин. 
аага iH 
e buréite, Sense) 


Theory: 
Ман, which liberutes чүнүн! 
standard solution ol ais Ps taken in ГЇ 
Chemica Кештеу: 








ШИИ 


| Na. S.C}. standare ТИШЕ 


Hietalas ^ 


pied 1111 


AMDT af € psi) 
*ИЖ ЕШ 


гс i in] 


ИТИЛ ГЇ А 


«SON H 
NS 


Cusa- ARI » i uie 
1- + EN HEREY —— j Mia Syl » 
چ‎ 


Cus, + AKT. + 2Nac SO. 
Mole ralio: Сил: Nass = 0: 
Standard solution: 0.05 23:80, 
Indicator: 
End point: Light blue colom 


Tare ча 


3h SCR + Wu 





nd 
A tf 


Procedure: 


l. 


2 mL distilled water was taken m beaker 
unii] oo more Cusi. 


ril. 


wns Шана and sunm ob Custo 


uni £u by vie 


ul this saturated. чети was t£ranslerzet dio El! ml. 


renun 


Шей to the beaker with constant stirring 


undissolved, энн as fillerei, 5 


measuring Flask and volume was made [thi 


ml. руні water. 

2. D mL of this solution was taken in the iodine Mask and about | 22 KI was adiret. 

A. Standard NaS 20, solution was vun Tram barete until the solution acquired lemon vellow colour. 

1. 1-2 mL starch solution was added at this point which imparted blue colour to the solution. Nass:0; 
solution was added further from bureite until blue colour. jee! disappeared, Initial and final burette 
readings were cuted. 

^. ‘Vitradion was repeated three or four times £o eet the concordant readings. 


OBSERVATIONS AND CALCULATIONS 





Molarity of Cust solution zy. 


Volume of Cust, solution used = VY = HEU ml 
Ма. af moles af Cus), zd 2] 
Монгу of маз: solution = Ml; = 05 М 
Volume of NaS. solution used = CY, —ZLU inl. 


Mo. of moles of Ni ss. =1 
substituting the values in molar ty equatinn 


= Ih 





M, V, №]., Vo 
[USER re = n. EIRE oO | 
1 x 
EL „ж Merti c 0.05 x 20. Û x 1 
- nta V, AKT = 0.10M 


Hence, the mal: ily ap Пе piven solution 
Amount of Cust), per dm 


AS Lhe solution ways dibureg 2409 Tires, 
Hence the amunt of Cus), per din 
AS The density Ol waler is taken 


Result: Hence solubility of Cus, 3] 


= I. 05M 


oper HC enf waler, 











ш ————. ——- = 
Е Initia] Final Y olume | 
Cored ie burette | (ml. 












reading read He 





14} NN — | 
L 304 31. 3b] _ 5 201 _ 
| | 24; 20 





Volume used = 20.0. тЇ, 


= Molarity x Molar mass of Na;5:04 
= 10x 159,5 = 15,962 per dm’ 


in saturated solution = 20x 15,965 g per dm' = 319.2 p 
Ча l, P^ nnt ПКФ u*Ch per HOO as — 3192 2 ТҮП. X liM) = 31 Jg 





5 . nn t 


mp — | | given sample of 
y bleaching powder You are provided with 0.05 Na S.O. M 
EN standard solution. 


"Lom 1 1 ii 
E ВАГИ н umm ma El 









| Theory: Bleaching powder 15 п mixture of calcium hypochlorite (Ca OC'ls)| and һан calcium chloride 
Call. САОН) Нз. Н innizes im aqueuugs solution and produce Ca, OH OCI and Cl. OC and cr 
2 produce free chlorine in acidic medium in water. This is called “available chlorine”. 

OCI +E + AIT н Н.О + CI. 
Solution containing free chlorine is treated with KT solution in the presence of acetic acid to liberate 1; which is 
lidrated with standard їч» у solution. | 
|o Chemical Reactions: 





і | Cl; + Ki —— ———* ОКСА I, 
3 I: SN) gw Nay, a 2Nal 
Mole ratio: Ti Мазы: =1:2 

Standard solution: Na 5:0 0.05М 

E Indicator: Starch solution 

К End point: Light blue colour 

Procedure: 

1. ig bleaching powder was finely crushed and dissalved in 50 mL of water with the help of peste. and mortar | 
and allowed to stand. The aqueous solution was decanted in 230 mL measuring flask, The residue was 
again ground with water and aqueous solution was transferred 10 the flask. The procedure was repeated till i 
whole of the bleaching powder was transferred to the measuring flask. Water was added to the measuring 
Mask up to the mark aud flask was shaken well, i 
I0 mi. of this solution was taken in the iodine flask and 10 mL of 10% KI and 3 mL dil. H SO, ar 
CHCOOH was added. 

3. Standard Nass solution was run from burette until the solution acquired lemon vellow colour.1-2 mI. T 
starch solution was added at this point which imparted blue colour to the solution. NAS: solution was 
cone further from burette until blue colour just disappeared, Initial and final burette readings Were 

4. Repeat the experiment three or four times to eet the concordant readings, 

OBSERVATIONS AND CALCULATIONS 


кн ПЕ "UIN 


it 



































Molarity Of bleaching powder solution = My =? mo те es | 
Volume of bleaching powder solution = V, = 140 mL. Wp dide = ia bisque 
ји BE f; (Equivalent to Ch) =n, =] urette | hurette | ( mL) 
ims à aS Os solution = M; = 0.05 М D 

ba c o №8203 solution used = №. = 10.0 ml. i 
КӨ, OT mules gj Na SO m usc Gm 


Зинаи 
2 sUtiting the values in molarity equation 
| (Bleaching у MT, MV. 
| "Ing Bowe en) ——s tel Z Sodium thiasulphste} 





MS LM, 10, 08 x 10.0 x 1 
| Hence, the к, ws 2x10 — 7 0. 025M | 

Али Ewer eee Arati ми respect lo Ch = 0.025 | | 
Antoun af olarity x Molar mass af Cl; = MES x 71.5 1.775 g per dur? 


hl "V imer | 
caching powder taken in 220 ml. = др 


78 


1 = x 1000 = B. Og 
Amount of bleaching powder taken in. 1000 cm ШЕ: at) 1.775 | 
| Calculated amount ol tl к ge di v 100 = — x 100 = 2; in 
Percentage purity of Gh = Dissolved amount tof bleaching p perd’ 
: wie to С 
Result: Hence the percentage of Cl, in bleaching powder is 22.18% 












EXPERIMENT Ogee ттт. 


адаан the given solution of ийй. 0. JM Nas О, solia 
provided. 





m 


с! Li ы м Е Е | = = Р ЕЈ Е " а ary EFT ію x abu OE B bs = 7 Ew ORT El oye cac my so Lis z p 
i un Se - ET IIO a a PLEBS xm ED Grece rt s 
Ee TTA aT ra dst pec eae eee ee ee ee ae „шее: 


Theory: This is iodimetric redox titration. Iodine solution 15 titrated against sodium thiosulphate solution takes 
in the burette, 


Chemical Reactions: 

INS p]; а NS + 2Nal | 
Mule ratio: Nasi, 2 fy = 2: 1 | 
Standard Solution: DIM NasS, 05H; 
Indicator: 


starch solution, 
End Point: 


Licht Blue colour or just colourless 


Procedure: 


1, 10.0 mL. iodine solution was taken in the iodine tite alton flask and MY mL distilled water was added to it. 
Z.lodine solution was titrated with standard Pas SiO). 


SHO solution taken in ihe burette until appearance of 
lemon yellow colour. 
3.1 mL freshly prepared starch solution was added ta th 


Mat ; ie flask when lemon yellow г "anneared. 
4, This solution was араш. пісае until end point, j colour appeared 
^. ПТИ anc Tinal hu rette read [п Were notes, 

6. Volume used was found by subtracting initial burette readin 


| 2 from final burette 
1. Experiment was repented thrice ta s vet the concor reading, 


dant readings. 


OBSE К\А: LIONS 





AND CALCULATIONS 


Mularily at iodine solution | = =i paj » | 
Volume of iodine taken in the flask =V; = 10.0 mL | Initial — | Final 
Io. of moles of iodine =H: =] | hurette Erde: 
SE иу of NaS 05H) Solution =M; =(hIM —— | readin 

olume of NaSO SHO енип -- ж г T i 1 ( 
Мо. of moles of I355:0,51;0 at ve 
Substituting these و‎ 


values in molarity vidt 
ИТ 
ape MN x ссн 
( he solution) — din, 


; "n, ! ^n, Cndium thiasulphate) 
м cfe 0 a (10.0 c1 





Result Y Of the oj 
Molarity f the Ever Moda вен йз ig 004 М 





„Д etr | 





Reais 
i 


m hm 
ie =" 
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xPERIMEN DONNE 
"8 CERES Given solution contains 25 g impure hypo dissolved per dm. lind 
in fcd j oe 9 B gue percentage purity of *2,5,0,. SHO. (0.05M Lodine solution 15 
' \ | i au NU " v m provided 





es one oe VIE SENATUS 


is iodimetrie redox titration. Iodine solution is titrated against sodium thiosulphate solution taken 


Theory: This 
án ihe burette- : 24138-05 + T; —————————»- Nasal; + zal 
Chemical Reaction: SEMI 


tio: Waits : Jodine= 2 4 | 


жп era С : 
Male d Solution: 0.05 M Iodine solution. 


Standar d 
Indicator: siarch solution | | 
тай Paint: Light blue colour or just colour less. 


edure: ETT eti " as £ ] io it. 
“ү mL iodine solution was taken in the iodine titration flask and 10.0 mL distilled water was added (03 


i ken i until appearance of 
+ Ipdine solution was titrated with standard aj;5;0,.5H;D solution taken in the burette until appearan 
^ qemom yellow colour. | CU = | 
1 im ыу prepared starch solution vas added to the flask when lemon yellow colour appeared 
1 This elution was again titrated until end point. 
=. Initial and final burette readings were noted. | i 
à Volume used was found by subtracting initial burette reading from final burette reading. 
1 Experiment was repeated thrice to get the concordant readings. 


OBSERVATIONS AND CALCULATIONS 


aa or = 2 CUL EE НРЦ 





= 


| Molarity of №50, SELO solution = My 
Volume of Na;5;04 510 solution = ¥ = 100 mL 
В. No. of mole of Na;5;0, 5H;O =n = 4 00 | | Г 
Molarity of iodine solution =M, =(.05M Saris Т Ig 
© = Volume of iodine solution £y. -104 ml. E — —- : 
йү No. of moles of iodine zI o =" 1 


re 


——— o و و‎ л 





Volume used = 10 mL 










| 3 зы; - 

S | Substituting these values in molar equation т 

a Mv MV ( 

n (Na$,04) —— = —— (ly) : 

23) i ti | 

| ol x 10.0 x 2 | 
M, a Ma Vs Пт ur th. 05 х 10. 0 or D. 1M | 


Teves CE | *- s 
Amount of Na Sah, per inr a Mlo lä rity x MLolecular Hass == ii] х249 = Ad. E | 
25 g sample of hypo contains pure IvasszUs 5810 = 245g ; 3 3 к 
: : calcul ater Z2 Im o t nt ot Nas S з ъй н. 0 dm x 00 | A 
" LE m = n кш نے‎ EF. 1 тЫ: TE 
| ercentage purity of Nay 5,04. 5H;0 = Dissolved amount of Na; 5,0,.5H,0  perdn? [ds 


Result: Purity of the given sample of hypo is 0.99 % | Е | | 4 





Exercise: ! Pug | | 
Û} Given solution contains 25 p mixture of Na;5;045H; О and NaCl dissolved. per пу Find out ips 
| Percentage composition of the mixture, (0.05M iodine solution is provided). 


i d алагай the given solution of iodine. How will you prepare 0.05-M solutton from this sputan e jen 









ue кын amount of. NaSO; dissolved. per di? of the given solution, (OIM iodine Бошоп б | 
ER sy 1 us | Amount Of NaSO per dnr = Molarity X Molécular muss. Е x 














mn 3 aha i uri, р a ‘Tal. H" IH 

E i i | TI icr i TET 

= "wh L к UM T, m) "c "m Ti Ј nA 27 а ч 
аре а ават QUE Ер рыга i А Ы eH ера 

Lc pL ган m аа PAP PEU E] س‎ M ie 





©, per dm in the given sample of '10 volun 


КО Find ont amount er FE. 
305 eri z = А ri * B. NE 3 L du | "| 
Pe) hydrogen peroxide using 0.05 Na; S,O, M standard sointion, 





puma aom =ч 


woe 








ллы чщ meum le тай 
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Theory: This is Jadametrie tration, In thes Menon ene о — "i E iy andi ge hic 
liberis equivalent amount nf iodine. Che раи юс Is тилей [айу тга against standar solution of 
Nas 5405 taken in the burette. ‘The liberated E; is equivalent to Hit: 
Chemical Reactions: 

Н.О, + 2KI + IKOH +l; 

1. + Naa — 44 Maswi + Дз] 
Mule ratio: аз: 1: (0,05 = 2:1 
Standard solution: 005 Na;SxOM 
lIudicatar: Starch solution 
End point: Licht blue colour 


Procedure: 
1. 10 ml. of given simple of Hz, was transferred to a 1040 mL ieasurigiz Паѕк and distilled water was added 
(o make the vulume 100 mil.. 




























a. [0 mL of this solution was taken in the iodine Musk und about 1-2 & KÎ was added. 

5. Standard Na;S; solution was run from burette until the solution acquired lemon yellow colour.1-2 ml. 
starch solution was added at this point which imparted blue colour to the solution. Маз 5-05 solution was 
added further irom burette until blue colour just disappeared. Initial and final burette readings were noted. 

4. Titration was repeated three or four times to vel the concordant readings, 

OBSERVATIONS AND CALCULATIONS 

Whilarity of solution Hath, =i}; => 

Volume of HO, solution used =¥, = MO ml to | niat. E T XT 

+ i * шога user Ws = ВЕ ml. ^ | ЕТЕТ Fund Volume | 

iiu. ol тг of HO; =m =] burette burette | mL) | 

Molarity of ais; solution = M. = 0.15 M ___| reading reading 

Volume of NASO, solution used = V3 = [00 mi |1 aa MA 10.0 - 10.0 asa 

No. of moles of Nass, —' 2—— 10.0 20.1 10.1 

Substituting the values in molarity equation NN 20.) йд. 10.0 | 

; , MV MM | MEC OT p 

(H,0,) —-l=— = (Naz 8, 04) | Volume used = 10 mL 


my Ils 
M _ Мп MOS x 10.0 x 1 
1 = نے = س‎ — = ЙҮ 

| n; Vj 2 x 1D 0.0.025M 
Hence, the molari Ly of the tiven solidi] = (02534 
Amount of H0; per ys JA Z5. 
AS the solution was diluted 10 tais: ds 
A mounl 2 





= MTolari v X Kf ТЕ magg oft H "n MEUM у ; E: i 
V not ned Lc d rnt pi HO per d n : a7? E 0.025 ^» 34 = 1.85 g per dm 3 
id HO; inr [lir zi vin solutian per iind 2 4 5 i ow | in ihe Liveri salid Inn = Liixt) SA g per dnt 


Result: 


^ut of [D ;O 8 dn the given solution is 8.5 gp per dm” 








al 












| "X 5 |! 7 
zou j^ ear 0А 
A: 1 
| ا‎ 
ا‎ | = A وک‎ 
| = 
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14 | 500 mL оГ given solution contains 7.96 of 
| thiosulphate. Determine the atomie mass of the alkali metal 
(0.0511 iodine solution is provided. b 


Ed Icio ni ep se ee 
E ы ot Boggs 8. 
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This is iodimetrie redox tilratin. Гозан: tion [s tite: арата [ica : 
Theory: Ги 15 кийе v solution Is гаје against пй ios lp hate solution taken 


in phe burette 00 
chemical Reactions: | 
SIM? — — h- Na 50. + 2Nal 


Mole ratio: Ма Оз : h = “Timi. | 

standard Solution: 0.05 M Iodine solution. 

indicator: Starch solution 

End Point: Light blue colour or just colour less, 

Procedure: 

10.0 mL iodine solution was taken in the iodine titration flask and 10.0 mL distilled water was added to it. 
lodine solution was titrated with standard NasS20:.511z0 solution taken in the burette until appearance of 
lemon yellow colour. P 

| mL freshly prepared starch solution was added to the Nask when lemon yellow colour appeared. 

This solution was again titrated until end point. 

Initial and final burette resudlingss were noted. 

* Volume used was found by subtracting initial burette reading from final burette reading. 

7 Experiment was repeated thrice to get ilie concordant readings 


Hal mcm 


p Pene 










OBSERVATIONS 


AND CALCULATIONS | 


Eg =... 


ci." — m m um سط‎ ٠ لے‎ 


Mulurity Of M2320. SHO solution =М =? 

Volume of MS, 51:0 solution =Vi =10.0mL 
ali af male of MS: SHO =n =? 

Molarity of iodine solution = М: =(.05M 


Initial burette | Final burette | Volume 
| reading _ reading (mL) 

i4. — IU.0- | 100 
10.0 20.1 




















I 
i 
à 





мк af iodine solution =V: =] mL 3.1 
t. of moles of iodine =n =] | olini: used = 10 mE 


Sulistitut; c . 
Mating Wie rcm in molarity equation 
(M,50,) 52 a ‚|, 
п, n, 024 
М, T M Vany we Û. 0,05 x 10.0% 2 Ж D D 1M 
Amount of ys 2 1x10 бз 2 
moy ; f om Ins mI, = TU 
M ee in Гай? Molarity x Molecular mass ا‎ ‘S00 x ШИНИ = 15,8 o 
B g per dm UI x Niolecular mass. s 
Mass of NS, = [5,8/0.1 = 158 
] T . | 
nass of [vs S), = (2М (32 x 2 16 x 3) = (2MEHET2) = 158 
М IM ә 158-112 =46 | E 
Auli. Ант M. = 46/2 = 23 п.ш. 
Arica, ; “muss of the Alkali metal is 23 a.m.u. 
СОКА E; liven solizi Е | NN - oM T P Cu 
9 SiO n 0 zu Wide 25g sample of Nazs103.5 Hz dissolved per dm. Find out percer 
"Une solutian is provided), | peu i 
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" ташто зерине. of the "ies. бш E 
purity of the sample. (6 51 M | tl 















20 5 + sodium m eulphite H lias hee 
solution, Find out percentage 


solution is pr ‘ovided. 







ed to sodium sulphate hy lading solution. Bet deni 
is added to a Кап volume of amed з | : 
thilosulphate solution. 


Theory: Sodium sulphite ix conveniently oridi 
not recommended. A known volume of sodium ирне 
where ax nnreacted todine Is ПГ ated with standard sodium 


Chemical Reactions: | rx 
NaS: + jy HHO ———* Was, + JHI 


Nar SO + la eee NAO + iNal 
Mole ratios” xm : d = 2 p] 


Ма О, : h - | pe 


Standar @ Solution: 0.01 M lodine solution. 
Indicator: Starch volition 
End Point: Light blue colour or just colour less. 


Procedure: 


|. 20 ml solution of OIM iodine solution was taken in iodine flask and 10.0 mi of the given sulitiur | 
sodium sulphite was added toti and. stirred well. Йй 

2, Unreseted jodine solution wus titrated with standard Na15:0:.5H:0 solution takew in) Hu ишли ш 5 
appearance of lemon yellow colour. | 

4. Imi freshly prepared stareh solution was added to the flask when lemon yellow colour арчи 

4. This solution was again titrated until end point. 

% Initial and final burette readings were noted, 

6 Volume used was found by subtracting initial burette reading from final burette reading. 

7, Esperiment was repeated thrice to get the concordant readings, 


| OBSE R у. ATIONS AND CALCULATIONS | 





St анала б-ды me m 





Molurity af SarseOs 51:0 solution “М, = ILIM 
Volume nC Маз» SHO solution шей =V; = 20:0 mL Pede pr bsp e 
Molarity of iodine solution =M: o 01M rade que i E 
No, of anole of M50 SHO =m =} 1 اا ا س‎ 
Мо, of mole of fe M tee 


Pium of Podine used by 20,0 mL Na:8205 SHO = уро 
WE uf iodine used һу aphid); SH.) can be calculated 
by using the Мим DT 

y. 
поктат = = xui Lat Dr ü з) 


пг 


Vieni af ane a sodium ауу ted with sodium ШОШО» == Wine ETT 
Melarity of NajSO, ем cn oa me Molla: а "X MNT DA 
‚ Amame of Nus; =y « qu mL - Мыз eee Msn Dev 

"BE a] EN | Perera s ep iua cM А 


































Um 
= "a | ti; | "ure 1 a T reek pes 
gums of Tune ү | | Peppe a 
vu TOT n c md 
js # ved cies alie in mikata prepaid mers ral (e Eod 
| cu Hal pit M. Vi М, - 2n Ar al 
a AT, | = rb iE o pres nri sene 
| а" n CHEMIN 
| TECUM D gu d MR SIE ird 
| Momm ШШ SOMMA 
| М. n. V. | I аана 
| = . dr ls изү" r 
| aliita sulptiite pror ibm Solaris & Niuleculür mass Ipfi 126404 = 12,6 g per dm i 


viai gl së 


pd siii mi vihe ger dmi dissi bed ТАА cn adno ЧИ 













ы talenia тит үне alan | eae u 
F Percentage TEMA GNU perdi — - 200 ы: 
i; pisut: ШООК КАШИ (e piyem santypleds h percent. | Н A А i oi Ds 
mtroduetium: Piese sulimetrie processes are based upon the formation ofa am пене р on 
when the ea reacting solutions come tpether, Ehe mosi imprint iM such titrations involve the use of silver, | 
erate M hen sibus inbeade slim ts dile to а кобна uf à soluble chloride, bromide or an iodide, the hs fide : 
s presipitated, lor аар pacers] EN tnt mi alle 
oN | мас n AGC үннер t NaNO ЕТ: VERA PER 
HE Els reaetiun is instantaneous and цане, When the halides are precipitated « cu = тая à ire 


ie nest up nl silver nitrate solution added i» left. unreacted and can be detected by means of а $ ا‎ 
i| ndirater. Vence the soluble balides can be readily estimated by titrations with standard. silver nitrate. Ж m GNU 
Tiras which involve The use uf standard silver nitrate. solution. are called silver nitrate maet (4 р 
ОТТОТУП estimatinm of cxanides, chlurates and indates. CONVERS 
talanan nd ан alkali chloride mius he used Por jubes of silver. 
Ihe end-point is determined with the help of either (0) precipitation indicator. or: (i) adsorption 
inikirator. 
l'reeuntation Didaeater: ' 
V cummion exansplie od is is use of potassium chromate solution. in the titration of ehorides By: the 
dher nirate sulution in neutral medium. Potassium chromate forms a brick: red precipitate with. silver nitrate. 


ii rih +} FAg NO) —————- Ар СгОцыт ғып +2ККОз 
lherebere И desea as an internal indicator in titrations where silver nitrate is run fram a burette. Silv er 
chromite js mure sululile than silver halide. Therefore the indicator does not. react. with silver. nitrate uniess thé 
"hole uf Шанс has been precipitated as silver halide, 598. solution of pure potassium. chromate is prepared in 
ШШ water. Abst 5 drops of this solution is used ata time. The end point. is the appearance ola faintiy 
roddish tit in tin pr сс ur solution (mostly in precipitate) Excessive quantity af potassium chromate 
humid lit aped ntes wise the Intense yellow colour of the indicator will mask the erat ies 





^ ААА A 


E Авни at use ub соннай chromate: | 


| b Fees ачна vun De used only In neutral solutions, 
| П is birai tuk: Saber сїйгїн! ds soluble In uchin, (n: Аы solution weld. renet Wilh the sflver nitrate in [arm 
7 | ial 
МИ thru ратын йы used for ШЕТ] of ladies бшшш of absorption phenomena and difi 
LT lutis af puta sabi chromate, | 


РЕЧ 
YE, pn 
кы” == 


iiher 


culty of distinguishing the; PERN, Ws 






m d NL 


^dsurptign Indicators: Both ln and: dichloro: fiuoresceln are suitable for the 


гй of chlorides, In. hı Lh the: cages the end. point is reached when the 


рат j White 


nike gr senili у! Шү: solution suddenly: assumes d Pronounced кшт p ys 
ud Pre Wargtion of Reagente | | Jes UNT EET M 
‚Аз i, 
un | Ee solution: nhe "s p of fluorescein in 109 м, 


84 D 


in 100 mL of water. 


: dissolve 0. f sodium fluoresceinate 
rc sopra of eosin in 100 mL of 70% 


2. Eosin solution: It is prepared by dissolving 0.1 g 
ethanol or by dissolving 0.1 g of the sodium salt in 100 mL of wate 
Potassium chromate solution: 

5 g potassium chromate is dissolved in 100 mI, distilled water | | 
Silver nitrate standard solution (0.1 M): Silver nitrate 15 — in a 
an be weighed accurately. 50 its standard solution can 
| and then diluting the Structure of Fluoreseg, 


л р 


HO 

















state of high purity and с : 
be prepared by dissolving the calculated weight in md | це. oc RR 
solution up to the calculated volume, for example, dissolve پس‎ pure / d зіп nr flask contain; 
200 mL water and add more water to make the volume Idm". This would be 0.1 M solution. 


6. KCNS Standard Solution(0.1M): Dissolve accurately weighed 9.7 g KCNS in 400 mL of distilled 
water in a 1000 mL flask and add more distilled water to make up the volume up. to the mark. This 


would be 0.1 M solution. 


7. NaCl Standard Solution (0.1M): Sodium chloride is slightly hygroscopic, therefore, it should pe 
dried at 250-300°C for 2-3 hours in an electric oven and cool it in a covered vessel in a desiccators. 
Weigh out accurately 5.85 g dried NaCl and dissolve it in distilled water in a 1000 mL flask. Add more 
water to make up the volume idm? 


ng 


Argentometric Methods of Titrations: Three methods are commonly used in Argentometry, 


1. Volhard method: This method involves the addition of excess silver nitrate to the analyte; the silver 
chloride is filtered, anc the remaining silver nitrate is titrated against thiocyanate, with iron(II) as ap 
indicator which forms blood-red [Fe(OH:)s(SCN)|^ at the end point: 

Ag” (aq) + SCN *es+""CiUEP"*u+'Kp = 1.16 x 10?* ) 
Fe(OH)(OH2)s** (aq) + SCN *est"]He*QJ 2)s(SCN)]?* + OH 


2. Mohr method 


This method determines the chloride ion concentration of a solution by titration with silver nitrate. As 
the silver nitrate solution is slowly added, a precipitate of silver chloride forms. 
AB" (aq) f Ch iag) Mine AgCks) 
The indicator used is dilute potassium chromate solution, When all the chloride ions have reacted, any excess 
silver nitrate added will react with chromate ions to form a red-brown precipitate of silver chromate. This 
rtqegfwtg" ku" mpqyp"cu"Oqjtóu" method. 
2Ар'(ада) + CFO m — P Ag3CrOa) 


The solution should be near neutral, because silver hydroxide forms at high pH, 
while the chromate forms H2CrO, at low pH, reducing the concentration of 
chromate ions, and delaying the formation of the precipitate. Carbonates and 


phosphates precipitate with silver, and should be absent to prevent inaccurate 
results, 


3. Fajanós method: In this method, dichlorofluorescein is used as an 
indicator; the end-point is marked by the green suspension turning pink. Prior to 
the end-point of the titration, chloride ions remain in excess. They adsorb on 
negative charge to the particles. Past the end -point, excess silver(I) ions 
positive charge, Anionic dyes such as dichlorofluore 





1 
AME S 


the AgCl surface, imparting 3 — ү 
adsorb on the AgCI surface, imparting? 1 
scein are attracted to the parti lè enc О. | 
change BR Mt | particles, and undergo a cold! 
€ di oe, representing. the end-point. Eosin (tetrabromofluorescein) is; euttsbló fos titratiit 
pi : Lt е, iodide, and thiocyanate anions, giving a sharper end-point than dichlorofluorescelit ТОШ 
5uita > i 4 i p inc " . h * 

»e for titrating against chloride anions because it binds to AgCl more strongly than chloride. ^ 
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т art а sire ite 
ae nnn. 

2 ae = E 


| Jh M BRE he ver торли Fi E 
| DE. UTERE E ك‎ i | : nd "ut. | : 
| A | | h 3 de ; i \ z | | | ee ees 5 method. 4.05 M A ENO, ч | 







a ТТЕП. chloride воз is Hiirotes| against stay 
ph "БАШ standard Solutio 
| ri of 


À iil a Ыр ‚ | E 1 i: 
= " plate iuo SHEHI par ASNO: u using oc: б, (s an indicator. 
| ү ҮШҮ Ж ETU qe EOS: ( IAE 
a AgNO;4 Nuh = —. ii 

| Ix CrO, + 2A 8NO, ji с sli pau F NANO 

| | АСО A 

| di; Mati: AgNO = 1:] еіс rey E SRNO; 


[и ms : 
41 SHH 0.1 VE AEN, 


i yalari 


Sui kl 
ja; di rar; et rly 
| 


кеи: Brick red ppt. 


I" areal rey 
ыш, solon al. at T solution was taken in the flask and 1-2 2 drops of KCrO were added as indicat 
[his solution was titrated against standard solution of A aN O: until end point. zi 
i initial and final burette readings were noted. 
j Volume used was found by subiracting initial burette reading from final burette reading. 
iperim md was repeated thrice to get the concordant readings. 






OBSERVATIONS AND CALCULATIONS | 


СЕ анеки ылат ааз кагыл | VEI ta RR ышы НЫ 2. 











Volarity of Nau] solution = Nl; =? 
vame al Ма! | гаен in the flask = У = Шт ТЕРТ Final altius 
ме. ob ие uf Мас | zo =] ре petram : 
Molarity nl A MO, solution =M, =0.1M ; 
Ми. ài mole of A u NO = п, -1 
тийш oF Ae NO used = V = Ш, 
"'ibstitit i э | 5, " 4 Pret: , з | | zi д — 
n en n уз ^o arily equation volumes Hp 0 mur 
(ach — * (AgNO,) 
m n» 
4 * 10. 0 x TAE | 
п: JM 1 x 10 
^mpun of ac] per nr! = Molarity x Molec шаг mass. = (k1x58.32 5.85 g per d m 


Amount of NaCl dissolved in 250 mL of the given solution = 2.0 Б» 
REUS us anni e4000- B.0 
Amount of NaCl dissolved per dm’ 250^ sy i 
Calculate amoutperdm, 100 = 
Percentage purity = -cic amount per йш? 
percent. 


— 





tho dU 
7 х 100: = 75; 175% 


Коң “ра 
HT: Pere шарне purity of the given sample is 73. 125 
ва 


SNO, has been dissolved per dm of the give solution. De 

i LIS provida], 

i " Lees nin thie 
| Anis: | 


termine percentage purity of AgNO DAM NaCl standard: 
Ай, | 


solution oll NaCl, D. IM AgNO, standard solution 15 provided, 


C o 1 E iple | 
mount of CT jon in (e given sar iiiad and KaCrO, as indicalor, Let the molarity of МАС is CIM, 


alien LM "ul molarity al NaC] hy using ; Wo uo s 
uch пн ar Cr ion by using Ше equation. 


MU of Cl jon per day! = Molarity x Ionic mass el Cl ien = DLL х 35.55 X5 g per dir 


















Te RPE! RIME. NI HE t od uod e 
E | Determine iom at HCl in the са : 
| Mohr's method. 0.0.05 M ARNS 


emm ia t 





=] рата " z repa wrk TRR ыы z 
RE merear „ЫЕ ЫЗ ЗА ES Re TL UT s TEE — 
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Theory: Theory: Molarity of commercial HEL is about 1011M. ER 
neutralizet with СаСО: and resulting © aCl, is titrated against stands A 

then caleulated end 
Chemical Reactions: Acc е: w ШЕ 
AgNO, 1 CaCl, gp ДАВС е ppi E 
ROTO, + 2A p NU. фар: СОг hk ree 
Mole radio: Сас: AgNO, = 1:2 г: 
Mole ratio: Cah: HEIL 8 1:2 
Standard Solution: 0.1 M Ag NO; Bc 
Indicator: K;Crü, | 
End Point: Brick red ppt. S 
Procedure: | Je ба 


l. 10 nil. solution of commercial НСІ was шКеп i їп 100 п 


indicator. i 25 
3. This solution was titrated against standard solution o a 
4. Mi an Пиш bur EHE ret Maud were ny Ди, n. 2 adi 
5 
ñ 


Erimni was repeated | ihrice io get Lie concor 


En i zt n] 
pes E STER Ed 


CULATION: s i 


Molarity of Cala solution 
Volume of CaCl taken in the flask 
No, of mole of Cat, 





NTolarity of Agi), solution dog 2 EH A cS ST ce ah 
No. of mole of AgNO CES КИСЫГЫ (ni, eT mcrae po avec FEN 
Yolume of AgNi, used 3 
Substituting these values m molarity equation 
M,V . 
(CaCl, —— Ss 


Mole ratio between CaCl nd | Н 
Hence the molarity of HC] 
Amount of HCI per dm? E Mol Jari 
As the commercial HCI was dil uted TU times, Rx ah 
Amount of FECI dissolved: peru di A er Uc 2) "n E S365 410 
Result: The given HC Cl samp tains 36.5 omiran 


| [SEE H an 
M mal th, 











ETT 
| Determine the atomic mass аб "M. 9.025 M AgNO, solution is 
prova. 


ER "LE Е: TA ee | ү Г т "i i کد کے و تہ‎ p ey r l Ea T ты Ы ЫА ПЕ SOT: Een rik ns 








"^ cR ATA et Va 





- ‚ Malides can be estimated by litrating their neural solutions with standard: Aj st, soln using 
Thr i» juti 418 indicator- 


КСО 50 uM 
Chemical reactions: т x ! e 
AA TALLE L ‘| MUI 1 SSS 35 ul 1 iyhilr 1"! {- Wit М uty 


KACO + IA gN O ——— Agir yuri ny ARNO: 
моіе ratio: MChiAgNG, = 1:2 


standard - olution: 0425 M ARNO: 


[ndicator: Ia TOY 


fnd Paint: Brick red ppi- 


Procedure: Е E 
ций, solution at MCI, was taken 1n the titration flask and 1-2 drops o£ Karly were added as indicator. 


J 

л Thi solution was titrated against standard solution of Ags O. until end рони. 

1 Initial and final burette readings were noted. 

4 Volume used was found by subdir actina initial bureie reading from final burette reading. 
5. Experiment was repeated thrice to get the concordant readings. 





OBSERVATIONS A ВЕЕ CALC UL, ATIONS 


PPP err: „а Ва з 111 ee Rs ES S 















Molarity of MCh sulution 8 pes Initial | Vinal — |* | 
Volume of МСТ. taken inthe flask = Yi = 10.0 inl. reading | reading | | 

Мо, of mole of MER =: ca co | 

Molarity f A ENÛ, solution = М; =0.025M Е 0.0 i 10, ü ] 

No. of mole uf Ag MO = n; x4 

Volume of AgNO), used = WQ = ОИ 


uhstituting these v; ir arity caution 
g these values in molarity ej ulus pec um 10.0 mL. 


s и. | 


1 





M,V,n, 0.025 x 10.0 x 1 


W „л А S — .— 0, 0125M 
| nV, 2 x 10. 
om y of MCI, = (.0125M 
a, OE MCh, dissolved in 500 mL = (1.6935 р 
Ang, CC MCh dissolved in L000 ml, = 1387p i 
"of MCL, per dm? = Molarity x Molecular mass = 0.0128 x (M4 Т1) = T: 387 


(M+ 71) = 1.387 / 0.0125 = 110 
M ^—-11036-71 mE 


екш. - 
> The atomig mass o£ ME ix 39.96 p per анн 
























i queue IER en 
@ АЫ SU 


88 





i ES iii gees eu TG Ap n n i ; us Ў * "n X ERST T ur I WE | 
IEXPERIA de NE —— S chat CI and ONG. is “digs ed per dm AP the piy 
P 2 UE us ge ofthe mixture б 025M At ENG. 


T iix dure | 
tution Determine the percer a 
АКАГА H 


[pc Е 


EL 
PLE "un e 
acum: 1 
mrs 
En. =н 
ME ااج‎ 
ipae 
RC rot a T т 
E c 


a SS án —ÀÀ Е 


sad i nis titration as NOs i у 
мчгтү; Ии ЖУТТАН ГА НЕШ ТЕЕ method can he used in this t K Js dos tX | 
tj i " Ws ES bm УЕ s te id d A 


x i i Аа: і futile ppt] TONS VITSE ese ts IST p T 
Chemical Келен SNO i wati 7 LÁ eg + КМО ШҮ, inse M 


кат. AANA] ——— >> AgsCrO svi | тА d | 
То ини = Sa ue 1:1 Visa igtur NOT E 
Минди solution ILL 035 М xeNOS тт 
Пита, | ae : | MO 
iul Pint: Brick ved ppt Pres Tere lj 
анача: s bine HE) 





i ml, solio ob Sat bat) КМО: solution was taken in the flask an 
иан. 
1 d hissalutian was tiated against standard solution of AgNO, until end point. 
e иа ual huretle readings were noted. 
Valse used wits found by subtracting initial bürette reading from final burette reading. 
^. V steriment was cepeated trice to get the concordant readings. 


d 1-2 drops of KCrO, were ТА Td u 












| "OBSERV SONS AWD CALO DE AONE 


"Тита al Ма отн = Пра БРЕ 0067: ES Тін: Final | VAE 

Volum ol Ма taken in the flask = Vi =10.0 mL uret burette (mi). itt 

o. nb pete ad xat] — n, =] | 

йлн uf Ач М э, җон ОП = М, 240.025 M = 
Au, пине af AE YO, = Dna 1 

Tur ol LUNCI used = V, = I. ml, 

Sus itur these valires in molarity equation Volume seris = 10.0. mE. 1 


(Nach), —— S таз ЖОО | Pre NEA А 


кок К RN aV, 3 ix 10. vo O ZSME О ш ШАК 
omm oi М per iim ülarity x Molecular mass (025 5 A ESTEE read UM Nr 
Lament of NaCl and KNOs dissolved per dm? of the given solution = = 2 am Sg 
Per centage of NaCl = тшсшз amok per dme 1. 1625 и тары | d a 

Given amount per dim? x 100 — 
Percentage of KNO, = 100-12.19 — 87. 81 " ; 
Resuli: The given mixture consists of 12. 197 Мас] апа 87, 8194 KNO 
3 


М, 





x 100 = a 210%. 


l-xercise: 
1. 10 g of commercial sodiumehloride is dissolved per dm? 


impurity of the sample in the viven solution Find be. percent 


Ai bak 
B Mixture of NaCl and NSO, is dissolved. per dur їп the үү E ا‎ 
composition of the mixtutre using 0.0 25M ARNO; en НД. Беш 
ЗЕ 
ү ETAT 
i Va s С 









SUNT In EUCH D be deny BAT EIN EXC. hee 
e ee НДЕ Л е турау, me i D E i ue Eu i E ita EE e 








icf un Deter mine the amount per dm of HNO, an 


s = solution, ULM NaOH and 0.053 d HCl i in the s given а 


AgNO,is provided. 


y: This eir epe traton. Total acid strength is determined by litrating (he given selu&on ik: 0 
d aH solution in the first step. Acid solution is then neutralized with CaCO, and resulting solution E 
АЧИ v 


| witht пиалага АМ О usp potassium: chromate solution 
i ган! 


tated Ds difference methad. : 

caleu TL + CaCO, EE Сас + H3O « CO, 

ANO, 4 CaCl mer: AECL + Ca(NO4 
жим, | i at. [у= zl 


as indicator, € afcentrati sn of НКО, i E y 


Male ratia: 
Titration А: 
Chemical Rese Lions 

А: HUE + Ман ———— Маб + HO 
[ TING, += МаОП —— Nand, + 0 
Mole ralio: — Acids : NaOH = 1:1 


I ie E Ё EET. 1 erm х t reet i= rH pP rar : 
Hae Deae TRE Premio ra hers msc e E, cupa re chuc sa a HET PIRA ЖЕНЯ CUM Lernen Tar: 


























| Indicator : Phenolphthalein 
E End poini: Vers light pink colour 
Procedure: : - : Ё i 
© n A nd. of standard NaOH solution was taken in the titration flask with pipette and 1-2 dregs of - 
Е ghenalphthalein indicator were added to it, 

i CIhissulutiun was trated against given solution of acids taken in the burette till end point. : 

i Volume of acid used was found by subtracting initial buretle reading from final burette reading. 

4. Titration was repeated thrice to set the concordant readings 





OBSERVATIONS AND CALCULATIONS 


b Volume of Nat! EUM: == TO mil. Му | Initial | Final Volume | 
! Molarity of NaOH = МЇ, = (0. 1VI burette | burette | í mL) | 
№, of moles of fat) = € | | reading | reading | 
Yalume of acid solution =, = 10.0 inl. (0.0 a : 10.0 1 


il 


1 
q Molarity Ul acid solutum = Ma É j 100 | 311 177102 | . 
5 Na, of mules of axe Ин act = nm — l 20.0 30.0 Y me 198 ~ 





Substituting these values in molarity equation Volume used = 10.4 ml. 
"ru Mrt Me Va 
"Маан — = 
m 


M Li 0.1% 101 
y — a ii а = 1 
ny Vs 1x10 





Molarity ith 


1 respect io boil acids = 01M 
1 itration It: 








Е MICL + CaCO, » CaCh + H;O * CÓ; 
ae SApNO, + Cath ———1 1 Арс + Cat NOR 
1 E г 1а ee — ; س‎ 
E UHCIeCaCO, ê AECL + CANON ЊО + CO; 











Eu ш ' 
"OM j t Tt dir : 
E Да нш: Иб: Арм, : HClCeonverted to CaCh) 
ard Solution: (405 М ApNO, 
lor: " Ka 7 ri iF 











чой: rich red ppt. 











Pale ari ш УП 





P 


Procedure: 






inkort in the titration: fask. Solid Саб "n as at и va pi 


we sold remained: undissolved. БП EN 
in the tration task and. 1-2 drops < of кою, 


1. Mb ml sulutiau of given : achis was 
„амик until the e Toi vesceuce censes аны 
з тти, selutian al this solution Was talon: 


indicator. 
This solitos as ИН ated against «tandacd коно. at APNO until end point. 


à I 
J, [Initial iin feral нге readings were noted, | T y M erben t 
& Votan ueni as feund by eubtructing initial burette reading from final [urette vending. Еа 


b, Vsprriment as Pepe cate three to get the coment ‘dank readings. 







ШЫ RV А | Ic NS AND CALCULATIONS f Md cue Mf 
T TET اا ا‎ under rile ایح ت وروی‎ rm интен =н нйн анне, ura! ү ач ОН | "ii "s 1H rt an EG | 


lit ef HCI оте (converted ta Cah) SM; =? ! Ae : es on as 
volume ef MCI solution (converted to Сас) 2 y, -z1Uü.0mL | ЖЛЕ ИДИШИ, 


wa of mele of. HEE solution (converted to CaCh) =n = I N | Initial 

Мол of AgNO, silution = Му =f.05M brett | 
"p nf mohi ol AgNU. i = fi; = 1 mel 
& alum af Ag NOS used = Vi = 10.0 ml. 


ТИР MOE и in molarity кп 
MY. 


Y Um. 
- b. AM E 1x 10 5 V PUR ER 
Molarity of HCI solution улер, to CaCl) = 005M | КОНДАТ 
niotarity with respect to HNO, and HCI = 0,10М ADERAT 
xlalarity with nespect tà HCI = OSM Eu. E 
Molarity with respect to HNO, = 0.10M 005M = 005M | Peake Nahe: due 
amount of HO pir am. Molarity x Molar mass = 0.05M x 36.5 g/mol = 1.82 g per w kom 
amount ol HNO, per dm” - Molarity x Molar mass = 0.05M х 63. 01 g/mol = - 3. 15g регі m 4 Us | i 
Result The given solution contains 1.82 g per dm" HCl and 3.15p per dm TINO; | | ү Hs ү jn [їз 





ji 












EXPERIMENT | RUD Ra 7 Ша 
B BE | Sta а the given solution. of Ag mE | Es 1 7 Ж ing {8 | p rm. 
| provided. foc MM MB 









Theory: A AgNO, is trated with standard KENS solution | | | EIN em e TOO a 
AgNO 16 i dmi r, When al saca 
Г : sale by KENS, в. drop of AgNO, reacts wih d Fe t + + ons to valve ther edd pr ppt. wi ich | 
ола БААСЫ 0 o ce S ed ae See О UND ysl a 
fe" "LIKENS Fett ө, aK 
Mule ratio: AgNO: KCNS =1; 0 pum Mieres 3 b | d | 
Indicator; Fere alm 0 pu Е 
ай point Келиме, reddish ge 0 быр a ets EN 
ds b + Wa of pinen M AgNO 5 i 















кы, 
Ыж ЫН =. 


Р ? ] y. T. n y E р a E P 
1 ا ا‎ = 
' | | ^ aras T кыл 
ü A a F Е 2 Е IE = Е "E rn 2 | ura | A EL 
А ^ VERE : ra н Tu a ы : 
Р Be ue 


d angnin RENS taken in the һе {ө until tite о 













4 ЖОШ 


"тй 


repeated thrice io get the concordant readings, rd point reached о o DIL 


ТЕКИН | ары 1 р чы, 
E. pie Ga n apie ae 
а ти! UE aer | 
=. Te L 1 ^ Tg 


OBSERVATIONS AND CAI CULATIONS | 





Trib аң amines sl 


= Mi тр | 
! ШИ. 1 i —- 
агі?" нй ii the thashk = ) А 
8 ш is m T E wa cuml | burette 
| | E 





A "NN | reading ES. 
Ni ae m sph tion j М: Е aa | i =н 
jeu ris ^ Һу Eom e Tub 
| E iv, or = : i: ; s 2 y i 
ЕЩ Tp NI = ¥, = HA mL d | 
vali atr 9 dese values in molarity equation 4d 
ои Муму. Ms БЕ | 


‚АКП: - (KENS) Volume used = 08 d. i 
e ux Manm —— 0 1xi1060x1 c nei 4 
б mM. ° X4 ae | | 


1E 1:. 
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Lx EE N ERENT, Haye ! T E 
E a A. CAM PEL i , А i! . " [Lu 

А S DEO at nme a 2 Bust AR TRUE КМнын arp 1} 30 АЙ 1 PE. nhi D. i 








FEX PERIME NEL 


e Ea the amount of HCI dissolved pel du tu the given ee c 
solution, 010M Az NC, and. 10M KCNS solutions are provided. TA: 





The: Determination of haulide ions in acidic media make use of Volhard 5 ipea miris enint E 
б шие the addition of execss silver nitrate to the analyte; the silver chloride is bij ias КОНЫС” at 
irate Û trated against thioevrunate, with iron HT) as an indicator which forms blood-red [ 
the gad кеши. 
| Uietuirs] Reactions: Е i 

AgNO, à HCI چ‎ Ac i: Misi 

АМО, KCNS -————+ АШЫП iones 

pet O3 KCNS e ӘСМӘ) +3 
T. Falun: ARNO: KCNS- 1:1 DES 
| i i; | 
: ili ser: eri ir slum 21^ 
nd pi 
UR Ure: 


Ly 
y UL UU given HCL was diluted to HN mb, 10 mL of the diluted HC wa 
“Ml. cone. HNG, and 20 mil of (0.10 M AgNO, solution were added to the 


tila; E papier, 
-Flas 
i 
il figs Gh 6. Af tien] anos йор liat hi io complete precipitation: Pi 


ТЕТТЕ linge 


s taken in à flask. 
flask and flask. was wrapped with 


yt. wis n Itered ofr and washed with water 






Hie, 3 
“Ilys B 
"ш tit] u. i 


Ir d. i E , | j 
25 ferric alum solution was added. lo. t 
Eir 


Th, alia H shandurd KOSS solution taken in the burette rit the | ЕЕЕ Der 
Lun cas, i 1 ML Ma LG 
PEH theme (o pet the concordant readings 


li the titration flask as i m 
lij] TT Я 


"hs RES NI 
ww] de ee t uw" 
E E к= [Г 
жщ as 
= 


3 s "ащ ү jolis were collected in n ration ЙАБК, indicator. The on x x | 


end point. | 3 "mo Seine oie n WE 


= 
- 
a m m = - سا‎ = тыч. ч 1 
ї m 1 m - L l - 
Seg pon, m mn m anie Ds "а ris ob X 
[EX] = om ЕТ: J LE Ema a m] = 
"Ыш ee = = Е EST 
= [%- = 2 


Y =m "s 
سک‎ g اک‎ 
: et ges) 

T- 








| [ШЕ TIONS AND CALCULA IONS | E | 


Perea FUT 


Volume of HCl solution taken — - 10:0 dis | Up Nose 


Molarity of AgNO, solution ur = M = ОЛОМ Na | Initial | Find" To a ur a 


Volume of AgNO; added to HClsolution 2 V, — = 20.0 mL "TS | reading | reading KONS mi E 
No. of mole of А МО, : = ni zu | U.0 | diede | dO. 
Molarity of KCNS solution om M; = DIM | 10.0 | ert 






tad ES | 


Volume of KCNS used = Vs ОКН E | ELS Tees E 10.0" = me 


Volume of AgNO; = Vy =? 
substituting these values in molarity equation 
| Mi Vi ә 
(AgNO, J — (KCNS) 
11] Ns 
bs M Vn i 0.10 x 10.0 x 1 — eni 
nM, ix @.10 | 

Hence the volume of unreacted AeNO, = 10 mL 
Volume of AgNO; that reacted with HCI = 20:0 mL 10.0 mL = V= 10.0 mL 
Molarity of AgNO, = М, = 0.10М 
№. of mole of AgNO, = T = 1 
Volume of HCI solution taken = V4 = 10.0 mL 
No. of mole of AgNO, = п; = 1 
Molarity of HCI solution taken =. М; =? 
Substituting these values in molarity equation 
Qo MY 








Y1 





E M4 V4 n5 i9 10 x 10.0 x 1 —.0.10M 
ТЕА га RIOT E 
Molarity of diluted HCI solution = 0.10M 


As 1 mL НСІ solution was diluted to 100 mL (100 times), Hence molarity of giv en НС — 0:10 x 100.— LOM 
Amount of HCI per ат? = Molarity x Molar mass = 10M x 36.5 = 365 о per di 


Result: The given solution of contains 365 g per аш? НСІ. 


M; 













О solutions are provided. 


is UE 


emi aba en ae — meum zum mE M 

The И 

eek T Sota ai eee NaCl as impurity. NaCl can Бе Determined acidic media by Volhard's: ШШШ: 

ilie oe eee the addition of excess silver nitrate to the analyte: the silver chloride is filtered, and 

[Fe(OH;); (SCN) |** at ai ead psa a ; With iron(II) as an indicator which forms blood- Ru 
z û solution ; 

Chemical Reactions: р 15 treated with HNO; to make the medium acidic. | 


| 


Na;CO; + HNO, 
AgNO, + Nac] 
AgNO, + KCNS 
Fe" +3KCNS 
: KCNS = Less] | 


zh HO x D CO; 
Rarer ges octet ВЈ, + NaNO, 
— 9 AECNS + KNO, 


. Mole ration: Agno, е el NS yt ЗК”. 


" = ", * à Lars 7 Я „* n] ы 
А 4 hey و‎ i А а, Р 
= " ҮТЕ! pee T) =: Кы "а, „М Li 
ten e TEAT Et Rp a Ae ry T Es Mire. 0 
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| Indicator: | Ferric Alum o 


: Permanent eden tinge ў 3 4 1 um I ich, te 5 т XD ux 4 m 42 n MT E 





[The piren solution contains 25 E oda ue ре dim РОР the me 
percentage of NaCl in soda ash. 0.10M AgNO, and 0. 10м E AE. 
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ДА Ча‏ ی е et‏ کے کے dui‏ ےا ا کے 
za = I $ * =. Ш Į Е‏ 

a Lh n келут n mtl =, E 

Er ore rrr Ee EU ge ee 


SS dgem 


E p cedure. | 
PU. S iL af the given solution was taken in a flask and соле, HNO was / addéd: to 
ceased. 


тті cone, HNO und 20 mL of (10MM AgNO; solution were added to the flask and flask wis wrapped c 
with hlack paper, E, sanaan fees ee al 


» it nati effervescence |. 


Е- 2 


jo Fhisk wats warmed on a water baih to complete precipitation, Ppl. was filtered ntf and washed with : 
waiter three times, 


4, Fille amd м ashiugs were collected in a titration flask, 


s Abanti ml n£ 250 ferric ahim selution was added to the titration flask as Indicator. The contents were d. 
(тай T н аш standard KENS ЧИГИТ taken in the burette till the ur polit. 


à. Titration was repeated thrice to ret the concordant readings. 





OBSERVATIONS AND CALCUL А TIONS. 








- Valume od sadi ash solution taken = 40.0 mI. | "Initial | Final 1 | Volume | 
B Molarity of Ag Os seduction = M, = 010M ding reading IKCNS Eie 
Volume of Ag NOS added £o soda ash solution — V. = 200 in. i ЕТТ. рв nm 
| Na, of mole ot AgNO, = опу =] “тарк 
[o Malaria of KENS solution = Mi= IM j 
; Sa. al male al KERS | = пу ==] Valame RP IMO mL 7 
аит of RENS user = V. = Шт, 
| Volume al Ap NO. LM, 
Lo Substituting these values in molarity equation 
* M a _ МУЎ, 
ГАРМО —— = -—=— (KCNS) 
l4 15 
M, Vn, 0. 10 x 10.0 x 1 | 
po = == 10 mb 
n; M, Ix 0.10 
Hence tie volume of unreacted ААО = 10 mL 
umr of Apih that reacted with Nod) = 20,40 mL —H1.0 ml. = у= [0.0 mL 
Мөнгү of AEN = Mi; = ION 
^o. of anale ot Ap Ay = m=] 
Volume of soda ash (Nat'l) solution taken = Va = 40,40 mb 
No, ud mele of NaCl = ш = | 
Molarity uf Nati solution taken == 
Sites tituting tese values in molarity equation 
MV, My, Vs 
ГАРМО. } oa : (NaCl) 
м = i er ООО A g REM 
И "n, V. 12x40 
Molarity af diluted NaCl solution т (025 М Mofes 
Апош of NaC] per dm = Molarity x Molar mass = 0,025 x 58,5 = | 4625 g per dar! 
АННЫ ut sedia ash dissolved per dm? E A d A625 
Mass O da er m? I. 4n 
Percentage of NaCl in the soda ash етос rarer SER TS a verde x 100 Е “KL 25.859, 


Resul: The given solution contains 5,8575 МАСІ 


xer CHE! Find owt percentage of NaCl [n a ample of baking sida шай, 10M jen ind d KENS 


Кип, 













Ж. кезе ^ = DeL. | | M. f! 

"m БЇ ` Find out the percentage composition of the mnm fare of Mat aie 
D М “HNO, 10 g of whieh has been dissolved per dır is ا‎ 
| hog 0 лом KCNS solutions n are provided: | ТЕ ОН, i К 


media by Volhard's. ШИША. Voth ard's meti 
ilver chloride is filtered, and the remainin 


Theory: NaCl сап be determined in ‘acidic \ | 
which farms blood-red е otis ena TE ү. Lus 


addition of excess silver nitrate tothe annlyte: ihe 5 
titrated against thiocyanate, with iron( IL) as an indicator 


point. Sample solution 15 treated with HNO; to make the medium acidic. TERT : go 
Chemical Reactions: У | | ns 
ARNO; + NaCl pg Agcl F MANOS 


АМО: + KCNS gp AgCNS + KNO; 
Fatt  R3KCNS gy Fe(CNS) *3K 
Mole ratio: AgNO; : KCNS =1:1 
AgNO : NaCl = 1:1 
Indicator: Ferric alum 
End point: Permanent reddish tinge 


EM "m ) 79: Dr. 
ү ШТ. 
MM PM E 


'rocedure: aa DU 

| Дд? д im mb. of the given solution was taken in a flask and cone, HNO1 was added íi vit unti sd j 

ceased, SN ye | 

2 2 тї. сопе. HNO» and 20 mL of 0.10M AgNO, solution were added to the flask and T d : 
with black paper, ie 

3, Flask was warmed on a water bath to complete precipitation. Ppt. was filtered: off a ee 

water three times. = fost 

4. тїт and Messe were collected In a tration AES uà 

titrated TOU PAUSE KC CNS у. taken j in the duvets tll the end point- 

6. Titration was repeated thrice to get the concordant readings. 


OBSERV. ATIONS AN DC ALCUL ATIONS | i 


Volume of soda ash solution taken = 20.0 mL -- 
Molarity of AgNO: solution "Mi = ((.10M No 
Volume of AgNO added to soda ash solution. =V = 20.0 mL | акене 
Мо. of mole of Арм)» ی‎ m] EEG ПАБ, "t F 
Molarity of KCNS solution = М, = 01м ^ EPIS s "rH mone Tan 


No. of mole of KENS coms npo sd De EE 
Volume of KCNS used m My e ote 


Substituting em values in malarity equam 





HUE IUS E х ‘oa | i 
uns dia "М, 7 MO Rd E REESE Eun 
Hence the volume af unreac ted AgNOS | у^ du nit n xm muy Л (x v ventes: is Mis 1 


уйшп "f CARO that тена with NaCl = 200 me, 100 mL | icm Vi 3100 mL | 
| cis | Molarity. ab ApNO: = Mia ION 











ч. jë mule ef. APNA 











M ыште oF soda ash (NaCl solution taken = Vee 
al male of Swf] = у id x mi. 
агу af sal solution taken zi Е pi. 
yl i lue Bel aah 
гш these values in molarity говай 
subst Vi. V, Mj, "" 1 on 
e А, a 
'agN UI I Ila ) 
MV 1115 10 x 10.0 x1 
d 
e nf N aC c per in x М x Melar ina; s | 
aout uf NaCl and HNO; dissolved per dm? 2 10 8 — (05x 58.5 = 2,925 g per dm! 
Percentage of NaCl in the mixture a _ Mass of Natl per dm“ 2.925 | 
Ма е н үг НЩ 2 a 
2 ER | lass of soda ash per dm? 749g 100 


Percentage of HNO in the mixture = 100 - 2025 = 70,759; 


Result: Fhe given solution contains 29.2594 Nac] and 70.75% HNO; z ee 


SIEXBERIMENT 


Cum 
rtl ez am сад minii Bara 










= 
TT 1 а. = m = -— 


3.13 g of an alkali metal bromide is dissolved per dm? in the’ given 
solution, Determine atomic mass of the metal. USM AgNO; and 
0.05%1 КСМ solutions are рне. 


жа б лы ee ЫТ ГЕЛ RET af EHE 


Theory: Bromides гип be determined in acidic media by Volhard’s method. Volhard's method involves the 


ип of excess silver nitrate to the analyte; the silver chloride is filtered, and the remaining silver nitrate is 
[it rated 3A EST thiocyanate, with iron(ll 1) as an indicator which forms blood rell [Fe(OH CN) at the end 
point, sample solution is treated with НХО» to make the medium acidic, 
Chemical Reactions: agre gem 

AgNO; + MBr Ar MING: 





AgNO; + KCNS — ——s» AgCNS + KNOs 
ii ' акс в  Fe(CNSs t 3K* 


“dard solutions: 0.05 M KENS and 0.1M AgNO3 
Mole ration: AgNOs : KENS 71:1 
AgNO:: MBr = 1:1 
Indicator: Ferric alum 
End paint: Permanent reddish tinge 


НТИ deb Mia 1 to it until effervescence 
T s added toit untit eue 
[: iu L of the MBF solution was taken in a flask and cone, HNO» was added 
ce NO: solution were added to Hie flask and П sk was wrapped 
2. 


2 mL cone, HNO; aud 40 mL of 0.0. 101 Ag 


| if and washed with 
With black paper. was. mere u 


initation. Ppt. 
ù Flask was warmed on a water bath. to complete preci] | 
Witter three times. ! RM ile | E ER 
1. Filirate and washings were collected in à ppm to the titration ask аз ; indiealo: 1 
* About 1 mE. of 2% ferric alum solution wis H ite till ihe NEN 


en in the риге 
litrated against standi p KENS solution: ial 
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concordant readings ЖЕМЕ АЕ Зету 


AND CALCULA 1 IONS. | 


OBSER. ATIONS Oum Uus a 

| | е 

Мә | initial [Fma o 

reading д reading д ec ud barre 

E 0.0 10.07 omne 
2 10.0 

EN Е el 


û litralion was repeated thrice to get the 







volume of Mir solution taken = йш — 
Molarity of AgNO solution - Mi = 00M 
Volume of Ag NO added to soda ash salulion = v = 40.0 mL 
№. uf mole of Ag NO =m = I 
Molarity of KENS solution = Wh = 5M 
ho. of mole of KENS =m = 1 

Y olunie of KCNS used 
Volume of А Оз unreacted = RIT 
Substituting these values in molarity equation 

"АР МО, ) d " Ma Vo 


LOT. 


I 
aD 
Pom! 
1 
D 
— 
= 
= 
p 








i 
1 


Ma Von, 0.05 x 20. x <1 | 

= v = = 20cm" 
no MH, 1 x 0. 05 

Hener dhe volume nf unreacted Аз = 10 mL 
Volume of ApNO: that reacted with NBT = 404 mL-20.0 mL 7¥ = 20.0 mL 
molarity of Ае NO Mig = 1M 
^e. of mole of AgNi =n =] 
Volume ef Мт solutum taken №: = 40.0 an. 
No, of mole of Br A 
Molarity of Mr solution taken = MC? 
substituting these values in molarity equation 
(ARNO) 3-4 М2 (ур, 


x A 








1 
| 
= 





_ M, Vin; ÜU, 1x 20.0% 1 
ee qc EL Fe ee ب‎ = 
iis ттт OS 
Mularitv of MBr solution = 05 wr 
Amount of МВт per dm? = 5,15 s per йш? | 


= «Marty x Molar mass = 0,05 x(M-B0) 1 " is m ; 
Mans 2: ~ оли жың 
Mi= 13=&й= 23 * per mole 


Result: Atomic mass of the alkali metal is 23 атып. 


KE SE 
aun rS 


2 нн ер б 










Бабіна the ditentang кб. А puce Em 
ion Е the. 

AgNOs, 12 g of which hoe t bê X ЕДЕ 

solution is provided, oe) ath 


mim" m. u^ m^ 


Theory: Silver ing en là : 
Jt Sd n be determined by titrating the M 
P | uil aaron i. 
ing ferric alum as an indicatur which forners ШЕ. red үйл ооп against standard KENS si A! TOM 
reated with HNC to make the medium ucidic. I(CN)]^ at the end point E АЙДЫНЫ. в 
Chemical Reactions: | ise Ey dires s Mr E 
AINO: EKENS ARSON, RD, а. 
Ге fT RONG BE O i Ж ГҮ л 
Standard solutions: N. IM KENS => l'e( C чау =f akt. i M mec 3-25 AN Aes pa 
Male retin ApNCO, i KCNS =] i EE fh \ US у n. iy 
Indie: ator: i T urrie aln | Р ^ due н M ~ 


ae! 


F 
А 
uim 
= 


















o T | (Йй Alte 


= 


Pa 


3 Th ry. 1 
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int Permanent reddishi iine 


pad pet 
prac racedure: 


" en of the silver ium seluftom was taken inu (asl: stp ТТ ^as neidified with 2 mL cane. HNO, and 
ask wits W rapped with black paper, it SF 


About | mil, of 2 ferrie ahim solution was added te the tralian I1. 5h a8 indicator. The contents were 
iterated against standard KUNS кони: laken in the игене till the « "cc 

initial and final burette readings were noted. 

ц, Volume of KENS used was found by subtracting initial reading from final readine. 

& Titration was repeated thrice te get the concordant readings, 





OBSERVATIONS AND CALCULATIONS 













мате of Ag ion solution taken = LU mL Ini lia] | Final | Volume ut - 
Molarity of Ag” ion solution = М = ? reading | reading |KCNS (mL; | 
Мо of mole of Ap" ion = di - ] Е 
Malaritv of КСМ solution = M; = IM 2 
io. le of KCNS = n Bes 
No, of mole û m — 1 Du RN = 


Volume seis used = М, = 3201. "NEED NEUE = 100 mL 


QM, MeV, 


(AgNO. m — ü КЕМУ; 
2 
| Maan, U1 x 20.0x1 
tha V, jx 20 
Molsrity of Ag! ions = М, = 01M 


Amount of Ag" ions per dir = Molarity of Ag” — ions x A amie mass of silver = lx 108 = 10.8 2 per dm” 
Amount of AgNO, per diu in the piven sample = 12 2 per йш? 


Calculated amaut per din? 


TE f 10.8 
Percentage of Ag" ions in the sample = 100 = x 10i) 


= 78.12 9, 
Result: Percentage of Арт ions in the sample is 78.12% 





Given amount per dm? 


d p RETE bi i Imm 
LEE e, , i ' 
kt j: PES Ta iat. ы 1 Li ERA m DES brat cs wid 





B Tis T ICE Emo ur 
[хр МЕМ БЫШЫ s Pues RES bre pouan ү 

















ТЕ В ig neues TOR 


RANT SM es i EN 


Determine tfie PERENNE: of CI in the given pue solution of 


NaCl by using fluorescein, 0.1M silver nitrate solution is 
rovide d. 


a Wie Bk t ee Ru La геге dg 






rmination whieh makes ise T 


lis titra i chloride c dute 
lion. is ^un example ol Fajun's method: of. chio ; diehloraffuaresceim. is used as 


idin ned 
dai indicators such as fluorescein and dichlorofluorescein, In this ; method, : he end-point of the 
Arator; the end-point is marked by the green suspension turning pink, Prior to Be N cto the 
1 Chilo ide ions remeli in excess, ‘They дйни on tite AgCI surfice, importing d Mons iar uet 
Ай 4 Fw endpoint, | excess. sibvertl): inns üdgorh. on the AgCl surface, imp eres change upon 
Mi G Ayes such as dichlorofluorescein are attructed to tie ыш lubes habla 
ni es саши) the ч | SERAIS ELO 
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Chemical Reactions: 





AgNO, + CIT b Ag] + NO, 
Mole Ratio: AgNO,: Cl ^ = 1:1 

Standard solutions: 9.131 ANG, 

Indicator: оогоо 

“па point: Vinkish red рум 

Procedure: 


I. t ml ot the chlaride don solution was taken in a flask and 10 drops of indicator was added, 

2. ‘The cantentis were titrated against standard AgNO, solution taken in tlie burette tH the end point. 
A, Initial aud final burette readings were noted. 

4, Vobuue of AgNO used was found by subtracting initial reading from final reading. 

5,  Viration was repeated thrice ta ect the concordant readings. 





OBSERVATIONS AND CALCULATIONS 





Volume of CI ions solution taken = HA ml. FERA dX pee 

| Мә | Initial | Final | Volume ef | 
Moalarity of CI mns suhan = M, 7 | reading m EE TRE | 
No. of mole of Cl ions dB саш ЕГШ | on _ ‘on ) |- N 
Molarity of А МО solution = М, = 04M 2 | 10.0. zer 1 1927 me 


No. of mole of AgNO, cum sed x 3b |да IO | 
Volume of Ag NO used = ү, = Ши. Volume used = 10.0 mL 
Substituting these values im molariy equation 











у]. у [vd V 
(GE EB uu * PASNO) 
пу ls 
Ma V. 0.1 x 10.0 x 1 
s XLI MU E Rp 
ELE J x 10.0 
Molaritv of CI inns = М = I TAM 


Amoaurnt of Cl inns pe r dim! = Molarity of CI tans x Atumie mass of Cl” = (IN 43.5 2 35 g per di 
Amount of Cl per dui in the given sample = 3.5 g per din 


A = 
Result: The given solution contains 3,5 ¢ chloride ions per dm 









JA ! Determine the concentration of Br in the given sample solution of 


: | NaBr by using fluorescein. OIM silver nitrate solution is 
Mn Д іе 


enil- aema al the ben] bromide пу PEM in excess. Ther 3 adr on the ‘Apis i face 7 E negative 
charge to the particles. Past the éend-poknt, excess siiven IF ions adsorb on the Аг surface, imparting а positive 
charge. Anionic dyes such as dichloretfuorescein are attracted, to the particles, and undergo a colour change 
upon айы рон, represemiumg the eml-puaim. 
Chemical Reactions: 

ARNO; + Hr^ ê Aplir + NO. m 
Mole Ratio: ApNO,: fr = 10:1] PE qe e 
Standard solutions: LIM AgNO, | 
Indicator: Easine 


99 


m qit: pinkish ced ppt 
. pF 
| pe ine bromide solution was taken in a flask and 10 drops of indicator was added 
MEINT E чти amainsi standard АМЕ soluti кот t e 
I. Я pinis wer trated a lal etd Suton iken in the burette till the end point, 
y ИК 1 final burette readings were noted, 
г рр iE y А à = = . a 
1 үй! e used was Cound by subtracting intial reading from final reading 
qb ETT : т 
Д, RE y repeated. thrice £o gel | be concordant readings, 
. quiradon SAE | І 
^ 






"OBSERVATIONS AND CALCULATIONS | 


Final | Volume of | 
ing | reading {KENS (mL) | 



















Кы IIT ee ee ee а Mg REM PE a 








ii af fr dons solution taken = IH rml. 
| pris ni Br 1015 salution = Wa 7 | | 10.0 B 10.0 
gaot arate al Br ions =o, =] 2 1100 | 20. ШЕЕ 
е eNO, solution = My ~ 00м 301 [09 
3 Мр, of molt of АМО, = п = | | Volume used 2100 mE 
volume af AgNO used = oV. = ü il. 
Substituting Dese values in molarity equation 
| | 1 M ur Vs . 
ү -—— (AgNO; 
| n, Ds 
M34 V.n 0. 1х 10.0x1 
i Wee eo e M 
Эй | thy V, ] x 110.1 
Мишу ef Tir ions = М, = Т 


1 1 - 1 7a = ү и Ж ' 3 
Amount of Г ions perdar = Molarity of Bro ions x Atomic mass of Br = х= 3.0 рег dm 
i | | ; i zd | 1 
Amount af Hr per dm’ in the given sample = 84 g per dm 
a I L Ы J 
Result: The given solution contains BAJ g bromide ions per dm 


COMPLEXOMETRIC TITRATIONS 


Complex formation of Ca, Mg, we with EDTA’ (Disodium cou: ЩЩ t DNA 
dihydrogen tihylenedigmint tetra acetate dihydrate, UL ha Нн dH A 

E Мну 2HSO, 37225) can be used For the titrimetric analysis of P. ES s 

po Mal cations. The following conditions of the complex formation хаосе ot СООН 
fo BEP Important, | е: 

1 L The complexes [MCEDTAS] are very stable; the 
A eyuilibrium is -1008 to the side af the complexes. Ж 

| * The complexes are labile; the equilibria are established nista ntanenusly. ju 

7 м" + EDTA* | ———— ——* [MIEDTAJI ғ ccupies all ihre 
DL. 3. The stoichiometry of the complexes is definite, Мм” | EDTA = LT, heecausc EDTA occupies п ТЕ 
д j coordination sites of the metal, h form a complex with the 


There are indicators to detect the equivalence point. These are ayes Үп four of the complex ^M- 
metal caliun and are displaced by aliat at the equivalence. point The colour 0 
Indicator differs from that of the free indicator (analogy ET d " 
5. Change at Lhe equivalence point is due to the deprotonation of ШЕ iind ves 
^ The pK, de HAEDTA are: 2.0; 2.7; 62 and 10,2. Therefore НОГ and W cat 
and the stability of [MKED'TAN "Y complexes is strongly pH-deprn | 
"omplexometrie titrations have to be performed in buffered solutions: 


| 7 E Ку 






Dos s ne gend; е four 
i | a einen the [acc thatit алгарыш: SA 
А is represented by the symbol HY, whieh recognizes the. faci Sonne It is the unprotonated 





86 E i ‘rh Ij " E БЕЕН Р А . h "n carboxyl groups. 1 а аа ee РГ л. m 7 
E Ша yi n the formula refer to the four acidic hydrogens on i aT nt The titration. (5 performed by 
E ries Y. Р Р y : ur Ew E RIO: us 5 re pig imam = : i L ! 1 LL m А d 1 i Г ГР ; i i 
M a k ПШ ja responsible for thi formation E OPE К PAESE ccactin inl "Takes place is the 


ee Tsai q.s. Гана Eris eed Er at 
P. fioi, Nd solution of EDTA to the sample contain 


to the acid/base indicators, where the colour: 


rey Oh 
compete to bind to EDTA 
As on consequence, — 






= m 


Г = " 
1 = 
re nie жез а а р ЁЁ, LIS = 


si. r 


a Л. ^ um 


Sle ep ba mmo ee oe fo eS 
= x - peer و‎ EIN ا‎ uer MEME ELT 





100 


cayt و‎ Сай | | 

Before the equivalence point, the Ca^ concentration is nearly equal to the amount oft Uncle 
(unreacted) calcium since the dissociation of the chelate is slight. At the equivalence point and beyond 
determined from the dissociation of the chelate ai the given pH. The equivalence point is detected thro 
use of an indicator which is itself a chelating agent. The specific indicator used. 15 Eriochrome Blac 
contains three ionisable protons and we will represent il by the formula Hsin. In neutral or somewh 
solutions, it is а doubly dissociated ion, Hln”, which is blue in colour. Eriochrome Black T cannot be ys 
indicator for the titration of calcium with EDTA, since it forms too weak a complex with calcium 


at haste 


lo give a shar, 


end point. Therefore, a solution containing the magnesium complex of EDTA, MEV’, is introduced into the 


titration mixture. Since Ca^" forms a more stable complex wilh EDTA than magnesium, the following reactii 
occurs: | | | 
Mer” + Ca“ — Cay + Mp” 


The magnesium that is released in this manner (hem reacts with the doubly ionized jon of ipe 


Eriochrome Black T. The complex that is formed between magnesium and that ion is red, hence at the Start of 
the Ca titration the solution is red. This reaction can be written as follows: 
hie’ + Ша“ ——— Meln + Н" 
(Blue) (Red) 
The solution is then titraied with a standard solution of EDTA. At the beginning of the titration, the EDTA 
reacts with the remaining calcium ion that has not been complexed. After all the calcium has reacted the ney 
portion of EDTA reacts with the magnesium complex which was formed earlier. The added EDTA competes 
favourably with the red magnesium-indicator complex (Mgln), to give мет and Hin” and thereby giving 4 
blue colour at the end point. 
Мт +H + ¥* — MgY^ + Hin 


(Red) (Blue) 
The titration is conducted at a buffered solution at about pH 10. 


Preparation of Reagents 
1. ОЛОМ standard solution of EDTA: Dry about 10 g of EDTA dihydrate, Na;H;V; 211,0, in a drying 
oven at 80° С for one hour. Then accurately weigh out about 9.30) g Quantitatively transfer the EDTA into a 250 
mL volumetric flask, add distilled water with пихта then dilute to the mark with distilled water. Mix well by 
inverting and shaking the tightly stoppered Mask. Primary standards of EDTA cannot be prepared. EDTA 
solutions should be standardized against ZnSO, or MgSO, of very high purity. 
preparations should be free from polyvalent metal ions and preferably distilled 
this solution "Standard EDTA. 
2. Indicator solutions: 
a. 


Water used in EDTA solution 
through ail Pyrex alass. Label 


Eriochrom Black-T: Tt is sodium -(1-hydraxy-2-naphthvlazo)-6- 


niLro-2-naphtha]-4-sulphonate and also known as Solochrome Black- 
T. Ц is used in EDTA titrations ' 





al pH 6.5 or more, ЇЇ produces Pp EN 

sharp colour change from blue to HN— C C-—NII 

red when metal ions such as Wie, mee M ea 

Zn, Cd, Cu, Al, Fe ete are added cae au an 
to is solution al р 7-11. ET "d 

Solution is — prepared bs : 

dissolving 0.2 в dye in 15 ml of ЫЫ Eriocirome Black T 


Iricfhanolamine and 5 mL absolute ethanal, 

} Murexide: It is ammonium salt of purpuric acid. It is used in 
11. The colour change is from blue {оъ 
"ompound in sufficient amount of water an 


direct titration of EDTA with Cast p | 
olet. The solution is prepared by dissolving 0.5 g% ШЕ 


| | d filtering the sal 

5. - Bulfer solution of аан ring the solution, | 
Mask and ae Of RH 105 Dissolve 17,5 g ammonium chloride in 100 mL. water in 250 mi- тен! 

4; z x 142 mL cone, Ammonin Solution. : | i 


HER KOH: Dissolve 10 ЕКОН in 100 mL, water. 
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Determine e the amount of Ма” in өйы „кш using 
Eriochrome Black- T. 0.1M EDTA solution is provided. 





Тиен ВАГТЫ Нл РЕҢ Mas ig ge. Атта Lut, I hem НАТ ЇЇ р ed 


E а + tons ЇЙ sample solution are estimated by complexometric titration. Complex formation between 
; отету: © “TA is quantitative and can be monitored by using Erioclirome Black-T as indicator. Indicator 
Е ee Mg" ions to form wine red colour complex in the beginning, 
ur E m reat Ук ЕРЕ 

“a Me Наар = Мп + ой 


Eg n is then tilratect willy в standard solution of EDTA. At the begiuning Bt Se litration, the EDTA 
E qm "a the remaining Mg" ion that has not been complexed. After all the Mg * has reacted, the next 
UE. = 2 reacts, with the magnesium complex which was formed earlier, The pouen EDTA competes 


d rably with the red magnesium-indicater complex {Malm}, to give MgY^ and Hin” and thereby giving а 
= m 
| $ кт? the end point. 


Майы + H^ Y* ^ ————— MyY^ + НЇп pice 
TT Solution: 0.131 EDT A 
| Moleratio: EDTA: Mg" 1:1 
if t ` Indicator: Eriochrome Black- Г 
a End point: Blue colour 
| Procedure: | 
A i 1 dd mL Mg" ions solution was taken in the titration flask and 2 mL buffer of pH 10 was added to it. | 

| : 0X 23 drops of indicator were added and the solution was titrated against standard EDTA solution taken in the 
s 13 - — burette until pure blue colour appea red. 
it Е | X Initiol and final burette readings were noted. 
E 4. Volume of EDTA used was found by subtracting initial reading from final reading. 

iy Experiment was repeated thrice tu get the concordant readings. 











Volume of | 







г Volume v =V = Initial — Final 
Ea d =? Burette | Burette EGTA mL 
№ лю of Mg** ions = = 1 AT. reading reading | 
larity of EDTA solution = M, = 0.1M i, 10.0 | 10.0 | 10.0 
of mote of EDTA =H = 1 2 | 100 20.1 | 10.1 
Е “lume (EDTA used = Vy = 10.0 mi J 20.1 | 30. — 10.1 
; luting these values in molarity equation Volume used = 10.0 ml. 
3 (Mg? у Ма M _ МУ; (EDTA) 


n; 
n og ; NU „ KAx100* quaes 
ee Mal TAT 1x 20. 0 





| "m еминде р рег шен = Molarity uf Mg2* EN x Atomic mass of Mg 
Я 3 п E gr per din’ in ihe given sample = | 3215p per dm 


e given solution contains 1. 215g Мр? ions per du 


dcn e 24,3 L.21 ЗЕ рег dm 










i B Alk 
ioe " i Г 

К [tur ш liye Method of Calculations 
QA EDTA z2,432mg of Mg?* fona 






! E. 1 oo IM EDTA = iù x 2432 "mj af Mg?* ш = 24, 412 mp nt Mg?* ИШЕН : cf | iim s : : * А 
Ў IM Т ошаш ME = 24, 32 ars us luns 324216 mj par diate 126 PET: EE 
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UE B Determine the amount of Ca" per dm in sample solution aisi 


ДТ) п ica 
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М Friochrome Black-T.0.1M EDTA solution is provided. 18 


Theory: Саг" ions in simple ealhution are estimated by eonmplexometric titration. Complex formation bébw pap : 
Ca ions and EDTA is quantitative amd can be monitored by using Eriochrome Black-T or Murexide as indicator 


Indicator ions react with Ca™ ions to form wine red colour complex in the beginning. Н 
Ca^* + ШЇ рез ڪر‎ Саш {rdi + H 


The solution is then titrated with a standard solution of EDTA. At Ihe beginning of the titration, the EDT, 
reacts with the remaining Mg? ion that has not been complexed. After all the Mg" has reacted, the A 
portion of EDTA renets with the magnesium complex which was formed earlier. The added EDTA competes 
favourably with the red magnesium-indicator complex (eigin J, to give Мет and Hin" and thereby giving à 


blue colour at the end point. : | 
Caln pea x= Н + ү” — h CaY + Hin тиш. 


Standard Solution: 0.114 EDTA 
Mole ratio: EDTA: Са * 1:1 
Indicator: Eriochrome Black-T 
End point: Blue colour 
Procedure: 
1. 20 mL Ca^ ions solution was taken in the titration flask and 2 mL buffer of pH 10 was added to it 
2. 2-3 drops of indicator were added and the solution was titrated against standard EDTA solution taken 


in ilic burette until pure blue enlnur appeared. 


5. Initial and final burette readings were noted. 
4. Volume of EDTA used was found by subtracting milinl reading from final reading. 
5. Experiment was repeated thrice to get the concordant readings. 










OBSERVATIONS AND CALCULATIONS | 










Volume of Ca** ions solution taken =¥, = 20,0 iil. ————— ынын EE DIN 
Molarity of Ca?* ions solution = М, =? Hl | Final Valume of 
No. of mole of Ca tons zd reading — | reading | EDTA mL _ 
Molarity of EDTA solution = M.= 0.1M MO | 10.0 | 
No. of mole of EDTA mni = 7 i00 | 20.1 | | 
Volume of EDTA used =V; = 100 ml. | 20.1 а 30.1 : 

substituting these values in molarity equation mE Volume used = 10.0 mL 


M Yi My Vs 
LAC NAT (EDTA) 





(Са2+) 


м. = Мам 01х10 0х1 
] LI Se п — Ez ——X en. = == г Е 
"E 1x 20.0 ni 
Molarity of Ca^" bons ; = M, = ТЕТЕ 
^ mount of Ca^* per dr" = Molarity of Ca?* реу | 
| OR | E MEE Pai E. Mr ions x ALONG Mase of Pal ива E ME e 
Amount of Ca?* рег dm! in the given sample 4 анд nass of Са = f.O5x 4) — 2.0 g per am is 


Result: The given solution contains 2.4) и Сах" 





fons per dm? 






Alternative Method of Caleulat ions 







Laub of8.1M.EDIA = ATUN n тіз; 
Tus ШӘ ик ab Mp bons 
T anl; al IM EDIA m | x d. IHE шр vk Mp? Ре 







г Sam. al sample eontains Mitt ^ АЮ ите of МИ? ин; MAU mg ul Mg lans 


19010 cim? of sample contains My = WOE, Lit = 
| ! 7 = 
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ve Г using (iM EDTA solution is pravided 


ERA УСЫ Re EM Nar oe 
Theory. Hurduess of water is due to Ca” and Vie" ions Which can be estimated hy 


Complex. Lerma alin between Са whe Mig lons and EDTA is quantitative and can he monitored hy using 


^ осто Blagh-T and Murexide as indicator. Titration involvi ing E;riochrome Black-T gives tolal amount of 
| cn & Mg ЮП. Titration with standard ED ia solution using murexide indicator gives only amount of Ca” ions. 
k Ме inns can Ie found hy Враг лента Ca ions from tolal o£ Ca^* and М»? iod: 

С Wuiicator jams react w itl Ca’ and Mg” ions to form wine red colour complex йл the beginning. 


complexometric titration. 





a — > == 








M T Hin? (hne: — Мп ines + H' 


The solution is then titrated with a standard solution of EDTA, Ad the beginning of the titration, the EDTA 
reacts with the remaining Me"! and Ca‘ions that has nol been complexed. After all the Me™ and Ca^ has 
reacted, the next portion of EDTA reacts with the magnesium complex which was formed earlier. The added 
EDTA cumpeles favourably with the red magnesium-indicator complex (Mein). to give МЕУ and Hin^ and 
therehy giving a blue colour at the end point. 


Ава + Hh УТ ب‎ МҮ + Hin” жш 


ee a т. ا س ا ا‎ E 


Where M = Ca or Mp | 
A. Estimation of Total Са 
standard Solution: IY EDTA 
Mole ratio: EDTA: Ca^" 21: 
Indicator: Murexule 

End point: Blue colour 
Procedure: 
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L 20 mL sample of hard water was taken in the titration [ask and 5 mL of 10% KOH solution was added to it. 

ù МЕ draps of murexide were added and the solution was titrated against standard EDTA solution taken in the 
иге until pure blue colour appeared. 

3 [Initial and fina! burette readings were noted. 

4. Volume of EDTA used was found by subtracting initial reading from final reading. 

5. Experiment was repeated thrice fa get the concordant readings. 
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OBSERYAT: IONS S AND CALCULATIONS | 




























"шагу of hard water = М; =} di Een di | 
rity of EDTA solution = М, = 01M ج‎ ED EET 
0. af mole of EDTA = п; = 1 Ба Epsum 
p ume of EDTA used - V, = 10.0 mL Ap NECE j 10.1 Ка | 

?Ubstitutint these values in molarity equation | Volume used = 10.0 ті 

| Cat; UM - e (EDTA) 
М | M; Vn, 0.1 x 10,0 х1 

Molarity "m = 0.05M ДИ 

Мийу сы ок = м = WOM dde 

nunt ef Caër per den = Molurity of Ca^ pons x Adomic masso! Cate = Ux 40 eu BEM ise 


104 


Amount of Ca^ per diw” in the given sample = 2.0 рег din 
B. Esinaation of. M, g^ 
Siandard Solution: 0.1M EDTA 
Mole ratio: EDTA: Ca" and Mg" 
Indicator: Eriochrome Black-'l 
End point: Blue colour 
Procedure: 


mur HUC PEU LIT 


"= тг 


= ]:i 


Land 2 mL buffer of pH 10 was added ta it. 


ane ie sir Tp "s aT Se. e amu zm 
d E etis ISTE PIN uL ae LLM 
i= p 










1. 20 mL of hard water was taken in the titration flask | sea. aT E. 
2. 2.3 drops of indicator were added and the solution was titrated against standard EDTA solution taken 
in the burette until pure blue colour appeared. } 

3. Initial and final burette readings were noted. ии 7 

4. Volume of EDTA used was found by subtracting initial reading from final reading. 1 i 

5. Experiment was repeated thrice to get the concordant readings. = 

OF SERVA ATIONS AND C ALCULATK IONS 

Volume of hard water iaken -V, = 20.0 mL No | Initial T Final Volume ої | | 
Molarity of hard water = М, =? Burette Burette | EDTA mL | E 
Mo. of mole of Саг? ions ар: ЕШ | reading [. гсайта | | en] { 
Molarity of EDTA solution = M. = MIM | 0.0 20.0 20.0 | 
No. af mole of EDTA Emus с] | 2 20.0 41.1 | 20. 1 


Volume of EDTA used -V = 2040 mL | 1.0 30.0 | 20.0 

Actual volume of EDTA used for Са and Mg = 20.0 mL glar NA 7 mb ! у. 
Volume of EDTA used for Ca” only 10.0 mf. id | D. gts 
Volume of EDTA used for Me” only ү, = 20.0mL-100 mE. = 10.0 ml. " " 
Substituting these values in molarity equation 


M,V, — MV 
(Mg?*) —— = (EDTA) 


Е 





n nz 
M IMs Var, 0.1 x 10.0 x 1 A 05м 

ч моу 7 10200 ý 
Molarity of water sample with respect to Mp" = (05M E i 
Amount of Mg per dm = Molarity of Мр ions x Atomic mass of Mg" = = 005x 24 = 1.2 g per dm | ima 
Amount of Mg?" per dim in the given sample of hard water = 1.2 2 per dm’ { 
Resuli: The given sample of hard water contains 2.0 2 Cations and 1.2 g Mg ions per dur. р Ми 
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| Determine the perce age of Ca" iba: in lime stone .ü. 1M EDTA 
B solution is provided pe 
i i i 





ur ti " i 
partion of EDTA reacts with the magnesia complex which was l'orined earlier. T lie added Б ртк compe 


Theor | : A 
Ca” side жегет ШЫ A vs кеа ae is treated with ICI and solution is neutralized with paion Ж 
ы ulis sur «ur E ТТГ cd n DT A usinge (Г fi mate | | 3] 
s схі i unplex ТОРІ e. 
between (` ЕГ ilis nd DA е Ua is quantitative, E indic ater. Са р 4 : 
Hh usu —— ÁO € SGN alt oe oM i it 3 he 
The solution is then titrated with a5 A UMP Bi, 
i гапаг solutio { SEDE: $ i 
reacts with the remaining Mg" jon that has nal | й о ОТАУ M the beginning of the tite ation, the z d LN 
" per comple Ad al, After all the Mg” has- rencteid. (he. a Ji 
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indicator complex (Magli), to give Mev? 


іта О cel 
те red magnesio and Hin" and thereby giving д 
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vas dissolved in minimum amount of HCI and solution was diluted to 250 ml. 
¢ was Us | 
as taken in the titration flask and 10 mL of 10% KOH solution was added toit ^ 14 


a 1 1 y lime stom 
| + caution ww 
c added and the solution was titrated against standard EDTA solution taken in || 


a) nib of cu 
үп draps ef nurexide were 
the burette until pure blue colour appeared. 

tial and ünal huretle v endings were noted. | i 
D ne of EILA used was found by subtracting initial reading from final reading. 
ut 


was repeated thrice to get the concordant readings. 
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OBSERVATIONS AND CALCULATIONS | 
бн $ азы meo crus y, di eet DEGERE IT ge eS LL r ТЕ CM TM zi E in 
initial Final | Volumeof d 
‹ : r 1 yE : [кз 
Volume of Са? ions solution taken = Wy = 20.0 mL Burette Burette | EDTA mL х 
. m = + ; Мы 
Molarity of Ca^^ ions solution = Ml, = . | reading _ | i 
No.of male of Ca? ions zd =1 | 10.0 | 
Molarity of EDTA solution = №; = 0.1M p; [br ie | i 
Nn. of mole of FTA = nz =! | | 30. 1 | 10.1 ES Ч: 
Volume o£ EDTA used ЕМ. = dran Volume used = 10.0 mL id 
Substituting these values in molarity equation 
у M., V. Я 
(fatty Мазут ы айн (ETA) 1 
| = Ha n3 | 
Wes e ERES 0.1x10.0* 1... osm 
eSNG | 1x20.0 | 
Маг; PELLE _ те SD HE er dm? | 
Molarity af Ca mis mo Mi : 424 inng x Atomic mass of Cat = 005x 40 — Оер i 
Amount of Ca" perdam = “Mlolarily of Ca^ 10 


Amint of Time stone in 250 mL solution = 2-0 g 7 
у 1000 = 8.0g 


| Amount af lime stone in i dm? solution = 25D 
" 3 um 1 r і 
Calculated атоц\ | pei dm" 4100 = = 100 = 2910 


Given amount per dm 
Ca ions per dur 


тт=== = ae ol - 


Percentayp purity — 
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EDTA reacts with the magnesium complex which was farmed carlier. The added EDTA competes favourably 
with (he red magnesinm-indicator complex (Мр, to give lig Y^ and Hin and thereby aid ie blue cali. at 
the end point, 


Ми aus cH t y" ——— МЕҰ? + Hin” кы 

Standard Solution: 01M EDTA 

Mole ratio: EDTA: Ca" 1:1 

Indicator: Eriochrome Black-T 

End point: Blue colmir 

Procedure: 
1. 5gpntapnesite was dissolved in minimum amount of HCl and solution neutralized with KOH sete 
Water was added tà this solution to make the volume 2540 mL. 

2. MbmL of Mg" ions solution was taken in the titration Mask and diluted to 100 mL. 2 mi buffer of pH 15 
was added to it. 

3. 2-3 drops of indicator were added and the solution was titrated against standard EDTA solution fabs, 
in the bureie until pure blue colour appeared. 

4. Initial and final hurette readines were noted. 

5. Wolume of EDTA used was found by subtracting initial reading from lina! reading. 

no Experiment was repeated thrice to get the concordant readings. 


r 
1 





OBSERVATIONS AND CALCULATIONS | 





No | Initial Final Volume of 
Burette | Burette | EDOTA mL 
reading | reading 


No.of mole of. Mpg“! inns = qn ig 1 0.0 10.0 10.0 | 

Molarity of EDTA solution = i = (iMi EE 10.8 30.1 T3864 — 

No. of mole of EDTA = п; =] i— : раа 
۴ | i | 20.1 | 30.1 10.1 


1 


Volume of Mg^* ions solution taken V = Mmh, 
Molarity of Мр? ions solution = Мү = ? 




















Volume of EDTA used zv. = [0 mL a 10.1 ل‎ 
Substituting these values in molarity equition Volume used = 10.0 mL 
"4 M, Vi vl. V. а -— 
(Mg!) —— = (EDTA) В 
1 ; A Je 
| M. Yall 0.1 x 10.0x 1 
M = See Ci n 
| n; V; 1x 20.0 0. 05M 
Molarity of Mp^^ ions E М, = 0.05M 


Amount of Мр per din" = Molarity of Mg** ions x Atomic mass ol Mg^* = 0.05 х 24,3 = LIES g per dar 
^mount of magnesite in 250 ml, solution = 5,0 р 
e 





. : A 
Amount of magnesite in 1 dm? solution = UE x 1000 = 20.0 p 
on À 
Calculated amont per dm? 1.215 
FerceBtage purity = neresi ———— ET = cT = ТЕ 
| d Given amount per din? 90 Т 100 = 6.075%, 


Result: The given sample contains 6,075% Ca**iens:per dm’ 
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Ар i | Determine the percentag of Mn” ion in th 
Milf М б solution is provided. — 4 P | 
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Theory: Ma | | : 3 : | Vg nd па did 
Ur" Aa PT ions can De titri avainst standard «nlaiian nf FTT A ulis. CUP T HEREIN ТТЛ Н 
Complex formation b ue шн Анны wandard sation af EDTA wing Eriochrome Hirek t as mdiparer. 

| Hon between Ma^ ions and BOTA [s quantitative, [Ера БИШЕ en SES AN 
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a it 2. i 
Mn^ + Hin” ues و س‎ Mning + H: 


alulion 15 titrated with a standard solution of EDTA, At the beginning of the tiir; 
i remaining Mn ions that has not been complexed, After all the Mn” has Тел n ir : 
reacts wilh the magnesium complex which was formed earlier, The added EDTA RRR cce x 
w ved maguesium-indicatar complex (Mol), to give Мат and Hin” and there сүт ну 


Тїш ^ 
yl inh ji 
ЕН A 
with tl 
ee end point, 


Миру и Ш + Mrd. тарс om А Mavi IH i | 
л n x 
gandard Solution: IM EDTA ir ДУУ 


à; hi Apr ' . i a x a 
е ин: EDTA: Mn" 1:1 үй у айин и ШЇЇ ix Bg 
Heid ta nianeamevr xohilien to BR 






Indicator: Eriachrome Black-T 


PREACHER hereon t rears. | 

End ponl; Wue colour i Arietis! Amie présents ilie 

Procedure: | seins КАЙ; J 

1. 20 mL of Ma^ jons solution was taken in the titration flask and diluted to J00 mL. Gip 
ilbeaxylammoniumehloride and 3 mL trietlianol amine was added. 5 mL buffer of pH 10 was added to 
it adjust the pli 10. 

no 1-A drops oC indicator were added and the solution was titrated against standard EDTA solution taken 
ii the burette until pure blue colour appeared. 

\ Initial and final burette readings were noted. 

і. Vaehuuec of EDTA used was found bv subtracting initial reading 

from final reading, 

Experiment was repeated thrice to get the concordant readings. 


OBSERVATIONS AND CALCULATIONS 


E 





-— € gmt 





Valame of Mnt” ious solution taken =V; = 20.0 mL | Initial. | Final 
Molarity a! Mot ions solution za. 7 | Burette | Burette 
Ма. mole of Mn?* ions ч=п = 1 
Molarity of EIYTA solution = мМ: = 01M 
^a. of mole of EDTA =f, = 

Volume of EDITA used -V, = Шут 
Slbistituling these values in molarity equation 


Mi V M; V. 
| Мп") а uu EE, (EDTA) 
n 


[же сшш Á — =. 


Volume used = 10,0 mL 


М... 11х10. 01 
М. 2.702281 ME s 
114 Vi 1x 20.0 
Molarity uf Мп?” ions = Mi = U.05M 


Arno unt of Matt per dnm" m Molarity of M n?* ions x Atomic mass of Wnt = 005x55 = ATA 2 per dm’ 
Cult: The piven sample contains 2.75 g manganese per dm’ 















ae | а 1 | 1 г | E 1 : т í =- — 
1 T vy | rik = | "2b Lr 
Per П Ц | | "a | | i 
En in zr c Lh orm ifi rir. ndm reat Шын т р ИН... à === = LI a— e — —À— 9 — ' 
LI Г] | 


| XE 3: | Determine the percentage of Ca” in the given sample solution 
L.S standard solution is provided. 


"Complex formation between 


Ca” jons*in sample solution nre estimated hy complexometrie titration. | | : 
FE y | Murexide as indicator. 


od oe 3 - 1 r4] i ee * 
ndir. d EDTA is quantitative and can be monitored by using Erivehrome Black 1 eh 
“tor jons react with Ca” ions tà farm wine red colour complex in the beginning. 


hee | | | ; АДА АЫ i Н: ма H 
Co? 4 Hn? "HIT 1 сип Rari ATA SEN ETE C 


by giving a blue colour at .— | 
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. Sa *X i Cn f the titration, the EDTA 
The solution is then titrate ih a standard solution of EDTA. At the beginning a i 
] he sa 0n 15 trated with a stant After all the Mg? has reacted, the next po Pion: 


reacts with the remaining Mg^ ion that has not been complexed. 
of EDTA reacts with the magnesium complex which was formed earlier. 
with the red magnesium-indicator complex (Мр), to give Мру ана 1 Па 
the end point. 


The added EDTA competes favourably 
and thereby giving а bluc colour at 


Y" س‎ Сау + Ain үрү 


Calming t + 


| Solution: MIM EDTA A 
MAGEE SOLE MIME I Emm Бей ОПЕ: ‘Thicke Is instable. Therefore solid. 
Mole ratio: EDTA: Ca^ 1:1 Prlachrome Blück-T 18 unstable is mixed with very «mall 


wator: Eriochranw Black-T mimoni OF Nac], KCl or Na:5C and reagent js powdered. 
Indicator: Eriochrons i SEI арек the indicator. Behaviour of indicatur towards’: B 


End point; Blue colour EDTA remains unaifected 





aeei Awd РГЕ А es ey 


Procedure: meee ee ed а ГНЕ mmn ee ee f T 


flask and 2 mi. buffer of pH 10 was added to it. 
titrated against standard EDTA solution taken 


Thi а DI 1 Tet E 
i. 20 mL Саг“ ions solution was taken in the titration 
2. 2-3 drops of indicator were added and the solution was 
in the burette until pure blue colour appeared. 











i. Initial and final burette readings were noted. 

4. Valume of EDTA used was found by subtracting initial reading from final reading. 

5. Experiment was repented thrice to get (he concordant readings. 

| 
Volume of Ca** ions solution taken = Vi = 20.0 ml. No = [пша] | Final | oe 
Molarity of Саг? ions solution = МЇ = ? Burette Burette | EDTA | 
Чо, nf mole of Ca ions | = 1 = Í reading | reading ЕС: 
Molarity of EDTA solution = M; = 01м 0.0 10.0 [ио | 
No. of mole of EDTA = п zI 23 10.0 20.1 [10.1 — 10.1 
Volume of EDTA used =¥, = 10б, 3 [20.1 30.1 [101 
Substituting these values in molarity equation Volume used = 10.0 mL 
M,V MV 
(ar) LA ut (ETA) 
| n; n; 
M; V. 0.1 10.0 x «1 
Wo Ql p= = 0. 05M 
i thy Vy 1x200 

Molarity of Ca^" ions = My NH. 00SM . n 
Amount of Ca^* per dm’ = Molarity of Ca** ions x Atomic mass of. Ca^* = 0,.05x 40 = 2.0 e perdi 
Amount of Са“ per dm’ in the given sample = 2.0) g per dm 


"POR 3 
Result: "The pi TOT «n Lu OE сліз іл 2l E Са HHES per idi і 


GRAVIMETRIC ANALYSIS 


Introduction: 


Gravunelrie analysis is the type of analysis in which canstituent to be 
"determined is precipitated from s solution In the form ofa stable, insoluble 
compound of accurately known composition, which in filtered off, washed free 
from adhering solution, dried, ignited and weighed, The weight of the particular 
constituent present in the original solution is then calculated fram the we ighi und 
composition of thi: precipitate. 


Gravimetric operations 





Cashing Down ine esent Mus M 


2 
= = = 
z 
m “= 
P = 
= i T 5 = = = 
En Les à А 
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wiric analysis consists ol the followin operations: 
tnn af solution of a definite ИНША of the subst 
inthe form ob a compound of known comp 
washing the precipitate 


Gravin 
A Prepara | 
n precipitation 
и pitering and 
} prying 

faniting mE | | 
"* weighing the precipitate te constant weight, 
le ERE n 


Ance umder consideration gr a suitable solvent. 
OI EO y 


preparation of solufton: А suitable weight of the substance to be analyzed is very 


A 
Е 


accurately weiglied 
on a watch glass. The weighed sample is quantitatively transferred in a previously cleaned beaker. Wash 


down the particles sticking to the watch glass hy means of a spray of water from the wash bottle as 

chown in the ligure. 

Precipitation: Precipitation is method to separate out the constituent onder determination as ав 

insoluble compound of known campasition. Precipitate is obtained by adding an appropriate reagent 

(precipitant) in slight excess to n dilute and hot solution of the weighed sample with constant stirring af 

а the solution. The precipitate ts then divested, ie, warmed and allowed to stand with the hot mother 
liquor for sure time. Allow the precipitate to settle down and add a drop or two of the same precipitant 
to the upper clear layer as shown in the figure, If turbidity is produced, more of the precipitant is added. 
If no turbidity appears, precipitant is not added. 

С. F Шегір amd washing fhe precipitate: ^ quantiative filter paper is used for the purpose, Por 
coarse precipitate use Whatman Ko. 41 and for fine precipitate use Nu. 42 or blue band filter paper ana 

' note the weight of the ash of the filter paper selected. To remove the more firmLy sticking particles an 
the interior of the beaker and on the stirring rod, moisten them with water and гыр cently with the help 
of a rubber-tipped glass rod (often called policeman), Wash the policerman hetore removing it from ШЕ 
beaker. Transfer the loosened particles into the filter as before. Wash the precipitate several times with 

| a suitable wash liquid. Since the precipitate is formed in the presence ul опе or more зоре Compounes, 

the later be removed completely by washing br distilled witer or preferably by some autc ae 
liquid, the wash-liquid chosen should be such that i has the least solvent effect on the precipitate and 
does not peptize it when the electrobyies have been Washed out. | 

D. Drying: When the precipitate has been washed completely allow the last тан " dram кисе! 
and then remove any liquid from the funnel stem with à filter paper CT VOTRE the xol a 

E crumpling a piece of paper over il rim, Makhe some holes in the cover uim 2 pem, Miete holes wi 

: allow the steam to escape during beating but will prevent dust particles from dropping mta 
the filter paper cone. Rest the funnel in опе of the holes of the 

late of the. air-oven as shown in the figure. 
E Ignition: When the ppt. is completely dried, take out ihe funnel from the air oven. Take off the filter 


it over a sheet of glazed paper (black for white ppt. пг white for 
pressing it from sides gently 


> 


" aer PEZ RE ee ا‎ С ТШМ сз 
= | ا س‎ emn ha = Мы "n 
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paper cone from the funnel, and keep A i; 
coloured ppt.) the cone pointing upwards. Loosen the precipitate 2) А Бро thE particles 
between the finger, and thus bulk of the ppt. falls down an the a ке En another sheet 
ofthe ppt. with the help of a camel hair brush and cover des рр A x Eo thus prepared is 
Of glazed paper and keep it on the table. A clay pipe triangle 15 obe e ihe crucible is kept on 
kept an the glazed sheet. The previously weighed A me m ^ pus en i didi folded and held 
“the clay pipe triangle tripod stand. The filter paper come vat any ppt = eris aver 
: with ii Clean pair at longs over the weighed crucible, The їр ol the fou = met 
Lo Meerucible. The paper is then burnt slowly with the projected flame б | = | nala weer 
E d Heating In constant кей: The crucible is then kept over on à clay ET ios le with the 
EM | А carefully: into the erue displaced 


Ë п д 1 н T 
| : d = {1 i m Li munites. Tue = 
ry TE ГЇ TN T, 


| filter paper is kept just 


a tripod stand, 
nelp of the 
Any ав Fallen on the plazed sheet [5 transferred very : 
"Ame hair brush ang then start heating. The Hid of ! lace mue 


È E i | ar [| ii Ln te : zt 
“Tit should be momentarily lifted up with the help tongs after Li A gible and keep | 
sheet of paper. 1 he 


3 iria ED ver alii | 5 
TOUS TW T RR i o pred inia asi LEE E 
herus carbnnizeg paper Ciel) should. le completely converted ir 


‚аси 
ДЕ ty | s MAR [ over [he Б 
SE on the clay pipe triangle tripod stand. which has heen Kep 


=- 





| т кен "mc 


4 1 - == ae 
ay = te тта ee at Bas nila M 
Жы gos ра = Шы E, eb |e ee Sa E" a 


Wu 


ese tera ri 
20 e ze then transferred quantitativgc: 
main bulk of the ppt. kept on the small пахса sheet of paper ™ : MEE "yi 


Any precipitate falling on the large. sheet of pana 


crucible with the help of the camel hair brush. sitate fal 
| le ngalin o the 


transferred ta the crucible, Now keep the crucib 
necessary ireatment. Cool the crucible with A a 
heating, cooling and weirhing, (ill the final weight is constan. 


Filtration through sintered glass crucibles: 


resistance glass for example, pyrex or jena and 
ol the crucible. The fused in fritted filter dise 


Sintered glass crucibles are maide oi have a 
porous disc of sintered, ground glass fused into the body 
obtained in variaus degrees of porosity. Sintered glass 
adopter, by means of a wide rubber tube, the bottom of the 
from the rubber gasket, in order to be quite sure that the tli | 
The adopter passes through a one holed cubher bung into а large filter 
filtration is performed under reduced pressure, when vacunm. кк n deperire tren] 
pressure forces the liquid through the pores in the afass filter while the precipitate 1s retained, These crucibles. 
can be salely heated to 200°C. | | 


f the crucible should be quite free from the funnel ani 
rate does not come into contact with the горе 


Y Wt 
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Determine the weight of Bain one dm of the given 
solution gravimetrically. — 
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Principle: 
Ба"! ions can be precipitated as Васто, by the reaction of Ba^* ions with KCrO; or ОНС 
solution, | 
Chemical Reaction: 
Ba" ы + KACO gg ——— Васто, + 3K 
Procedure: 
1. 20.0 mL of the given Ba^' ion solution was diluted up tol) mi, with distilled water. 
2. 10 mL of N- acetic acid and 5g ammonium chloride was added to the above solution and heated to boiling 
point. : 
3. 10% RCrO, solution was added drop wise to hot solution of Ba^* ions with constant stirring ШИ complete 
precipitation. The solution was boiled gently for 2-3 minutes. The Supernatant liquid was checked io ensure 
complete precipitation. 2 


4. Precipitate was filtered with a pre-weighed sintered glass crucible and dried in oven at 118°C for 30 minutes 
5. The precipitsde was cooled In desiccator and weighed, аз atts : 





OBSERVATIONS AND CALCULATIONS 
Mass of erucible 20.0 2 TRE S GNI TEE rr: 
Mass of crucible + ppt. AILS ت‎ 
Mass of BaCrt, ppt. 20.20 = All = 0.51 К 
Batra, = Ba” 
Molecular mass of BaCrÜ, - 453,03 gmol. 
Atomic mass of fn" E 137 33p/mal 
S0 253.33 p Нат = 13733 g Ba” 
1327.325 0.50 
uci eee at 0 ZY7lg 


ШН. H 


û. BU. Baro; 


nto im ; H i 
Бшк х 2. a 
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the lid in desiccators and weigh it. Repeat the proe E 


crucible is usually supported in à special holder Кы a 


flask of about 750. mL capacity: ph. — 
is produced in the filter flask, airospher — 
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i T of the given solution coubains Ba“ = Р 0.271 y 
[f a м ne given solution contains Ba“? = EE = 13.5 
I- Jof t 20 E 


E salt: The pive solution contains 1.355 p /dm of Ваг“ 
^ [yere Determine ilie pere шїн ot Ba" in the piven solution 
a Follow the same procedure as in experiment Yo] 


Hints: and calculate the percentage of Ba™ as 
nder: 

1 апт solution contains Ba'*ions = 1, 155 р J 

100 mL solution contains Ba” ions 1.355 g/1U4M X 100 = 0.145 


3 | 4 The given solution of BaCl; contains 15 g impure sample dissolved per dur. Calculate the percentage 
purity of the given sample. 
Hints: Follow the same oo AS їп experiment No.l and calculate the percentage purity of pal: 







Determine the weight of Pb^*in one dm" of the given 
solution gravimetrically 


















ларь. | 
p "pp ions can be precipitated as PhCr by the reaction of Pb^ ions with K;CrO, or (NIL):CrO, soluficn im 
айс solution, 


Chemical Reaction: | | 
Pb. T СО hayi i > РГО, + OK 

И 

A pho 20.0 mL of the given Ph” ion solution was diluted np to100 mL with distilled water. 


10 mL of N- acetic was added to the above solution and heated to boiling point. 
10% KCrO; solution was added drop wise to hat solution of РЬ ions with constant stirring HII complete 


3 precipitation. The solution was boiled gently for 2-3 minutes. The supernatant liquid was checked to emsure 
n |. eomplete precipitation. entis inii . 
| 4 Precipltate was filtered with a pre-weighed sintered glass crucible and dried in oven at 115°C for 30 


ud = The precipitate was cooled in desiccator and weighed. 


OBSERVATIONS AND CALCULATIONS | 





oh Me of crucible 


М p 55 of crucible + ppt. - 20.5 p 
7 5 of PbCrO, р pt. = 2450 — 20.0 = 0.50g 
| Pero, soo P5 ` 

Й ER 4 Molecular з mass gf PhCrO, = 323.0 g/mol 
UR in me mass of рр“ = 137.33 p/mal 

E e PhCrO, = 207 g Pb” 

(s | 

A т given solution contains Pb "m - 0.32 8 | 

zm 0.32. х 1000. 

ay ee eT Oe 


ү the River solution contains Pp** gal 20 


iu 


ч Те given solution contains 16 g/d af Ph” 


= am " 
" 
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Exercise: | NEN rumcoravimetrically. m 
Lo Find out the percentage purity of Pb(CHÓCOCGJ: gravi calution gravimetrically. 
3. Bind owt the amount of Pli NO]; in the 250 mL, of the Ever ^ | 


Hint 


| nu late the percentage purity of РЫС) and 
s: Precipitate the Pb ions as in experiment snd calcula | 


amount of PHONO), in 250 mL. 


ANS 
C 
А tis. 
OT 
ANS, 
() 8 
() 9 
0 IU 
Arts, 
Chil 
A tis. 
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Ans, 
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a : a E. 1 
Gravimetric analysis 
Graviietrie analysts, by definition, iwludes all incethiade of апатыі im which the final stage of the analysis Нау с weighing. The 
quantitative determination of à sulistance hy precipitation followed by lsalation and weighing of the precipitate is called gravitnetric 


The busic азн of gravimetrie anl yais is Кайлу striightfarwurd, A weighed sample Es dissolved after which an excess of ù peecipititine 
apri i5 ааба, The preeipilate whith formas as Веч, deed or ignited ond welghed. From ihe mass and labo wri сутки eH ihe 
precipitate, tlic annia of the original ion can be derermined. 
Var successful déeteriinatians the falling eriterin test ie aget; 

1. 





Questions for viva voce examination 


What is gravimetric analysis” ; 
It is quantitative technique in which an insoluble conmpmmunt 
precipitating reagent and analvzed һу weight 

Name Gyo precipitating reagents for Ba ions? 

Ammnniun chromate and potassium chromate. 
What is the function of acetic acid and ammonium chloride 
chromate? Ans. It acts as шог, 

Define “Digestion” af precipitate? 

Digestion is a phenomenon in which precipitate 15 allowed 1o гета 
minutes on a water bath. 

Why BaCrO, is precipitated in neutral medium? | | 
RaCrÛ, is soluble in acidic medium therefore it is precipitated in neutral medium. 
Why is precipitate digested? 

Precipitate is digested to avoid co- precipitation 
Why precipitate is cooled in desiccator? | 
Precipitate is cooled iu desiccator to avoid absorption of moisture. | | MR 
What is à desiceastor? Ans, li is an apparatus used io remove moisture from a substance. 
Namea desiccating agent? Ans Calcium chloride, 
How many filters can be used for filtration? 

Ash less Filler Paper it Couch erucibles iib 
Define desiccating agent? 

A substance which absorbs moisture is called desiccant or descanting agent. 

Give an example of desiccant! 

CaCl, POs Silica gel ar conc. Нз 

Why hot crucible is not weighed? | 
Air current produced inside the balance due to difference of temperature cause serious errors ID 
weighing. Therefore hot objects are nob weighed. 


< formed from the solution Dy some 


in the precipitation of Ба“. by potasiom 


in in contact with hat liquor tor fes 


and makes it coarse so that it can be filtered easily. 


Sintered glass crucible 











git 


[iw desired substance must be согари рү precipitated. In most determinations the precipitate is of such bow дейи Бн that ism | 
(ram disalution are negligible, An additional factor [s the “commen jon" effect, (his further reduecs the aby, ef EE. 
precipitate. When Ap’ is gaecipitated aul liy addition af C j 


CI а а 


1 hr cosi ау ul ned ig revere still urtica bey iht excess at CV whirti ky adieu, pustimg T equilibrium t the right. 
of Mire UI HCA Jarni af thie perite should be ol Шит бшнп, 


The product зіма һе "pure" amd easily Filiered. hdi вонь с to айай a гош Шей is "pure; Ке. айе which B ИЕ : 
iran Hpi һап careful precipitation and suificioni wali helps reidu thee leve af игү, 
Welpl your prodwi at poom берги Ши. Never мау з dust silinda Ele Ant 

repested ин cocoa amass js obtalncd 


А E F А р мині 


pixeecns op Myth, сооп pn weighing ашк Dc 
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CY 3n mm oe uU r5 cA B Preparation af FeSO 1 from Kipp’ $ Apparati. y аме: amd. 
\ Û determination of Fe in the sample 





i 

UU | IER TEE TRATT eS : 
Theory: Kipp 5 waste is mally FeS which can be converted into FeSO, bv reacting it with HS. Fe is | 
` estimated it FeSO) by titrating it with standard solution of Kal rss. К 
. Chemical Equations: | 
Fes + F350, — Fes, + ES i 

Кг); + okes 7H50, ¢ K580, + Cr O4; + 3FexSOQ; + THO | 

А. Preparation of гез THO from Kipp's Apparatus waste: | 
Procedure | 

1. [йй ml. oF Kipp's waste was taken in china dish. | 

1, some tron filling and 20 mL dil, H:50, was added to the Kipp s waste and contents were boiled. | 
Моге tron fillings were added with constant stirring and boiling until evolution of hydrogen gas ceased | 

lo evolve, 

4, Solution was filtered. while hot, filtrate was collected in a beaker and heaker w as placed in cold water. | 

3 Fes), ЛО crystallised out as lieht green ervstals, Mother liquor was decanted and crystals were i 
(ried first in the folds of filter papers and then in air. f 

В. Determination of percentage purity of FeSQ,47H30 


f Mole ratio: KiCr;Os : 6 FeSO, ТНУ = 1:6 

> Standard solution: 0.01M KCrO- solution. 

| Indicator: Sodium diphemviamine siuiphonate 

1 End point: Violet blue colour. 

- Procedure: 

4 1. Serie crystals of prepared FeSO, THO were dissolved in few ml.af distilled water and volume was made 


P 190 mL һу adding distilled water. 
- 1 mL of this FeSO,.7H;O solution, 10 mL of dil. HSU, and 10 mL of phosphoric acid were taken in the 


pO neal flask. 2-3 draps of indicator solution were added. 
E Standard potassium dichromate solution was run from burette until the appearance of violet blue colour. 


3 4 Titvation was repeated three or four times to get the concordant readings. 





k i =—а ыш t€ Y 3 1 1 
А -— a manch m mur Se ow guum Б bm atm 





OBSERVATIONS AND CALCULATIONS | 


Leg ий ГЫ: s uiis 
sd ud ч ГА, КЗ КЕШ ed ET PH 





Initial Final 






Mula rit y ub Rr solution = My = 0.01 M 










"alma üf KCrO solution =V] = [OO mb. reading | reading | 
OF moles of КСтер; sm =] | xi 10.0. fos 
arity of FeSO, solution =M: = мМ ДЕ 10 E 24.1 
Shame of FeSO, solution = Ма ТО oi, | Sopa ver pes 30.1 ! 
"О moles of eso, 2m = 6 ps m 0 | i 
Чип ng the values in molarity equation = | SESS i "m m du LEM ae 
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MY МУУ, 
уо аы 0.01 x 10.0 x € 
MT 1 x 10.0 X | 
М., = Mim ze DOT E ü. ПОМ 
z nq Vs 1x 10 — | 
n larity of the FeSO, solution = МЮ : ucc a TLF “iia etna 
ат Q per Ja - Molarity x Molar mass al Fos, xl = 04163 275 = 16:68 5 
umaunt ey Ky pe Mss : | 


| tof FeSO, TILO iu UM mL ^E | 
Amount af FesCu 71s "as ron cdi, 








| ' FeSO, THO per dm” - -— 
Amount of Pest 7 HX | енн per din: те 
Percentage purity of ferrous sulphate z riven апи nt per en 
T 16:98 x LOO - B3. 
20. ü 


Result: Hence the purity of the parity ol the sampli is 83.4 





H.O from Copper turnings and | 
ергераге d sample | 


OT nls She! | felts Ca 





4 
p 





i cuir | —— 
Preparation о! CusO.,,.5 
determination af purity of th 














lic copper to form Си5 03.550, і 
«ample solution against standar | 


Theory and Chemical Reactions: Cune MSU, reneis witte metal 
Percentage of CuSO}. SHO in the sample гип be estimated hy Hirating tie 








" { «odium thinsulphate- = 
sisi oid oot se ба ЭО, EU ае 1 Se = 2II | 
Съб + AKE —————— Cult RS; - | 
[s+ Nay о —— ا‎ Na SO + 2а]. 
— — кй ER ; | 
Сиб + HIT = 28a, + 1; پو‎ эк, + NSO, + 2Mala Cur o c | 
. TN ; 
A. Preparation of copper sulphate 
Procedure: БЕУ 

і. 15101. conc. На was added to 5 gy capper turnings taken imn a beaker. The contents were warm gent л 

ured i | Cop per ELT TEES diss nl veil. | rr " 

3. Mixture wit иіс ro conl. Solid mass was separated by decantatinn and dissolved in about St) mt: 


water and dfüliered. NS 
1 p" as П Ы NL "x i 1 | IA TESE "а i з | П 1 ы : 3 ы " AH i) was i 
A. | uh {1 “Tha Th 11. 194 1 nce ible i 1 CYd perg al ng | In Lm 11 EH a rei allowed! Lü eol while Cu50,.5 г i ft | : 
vis stallized, 
4. Crystals were obtained hy decanting the mother liar and dried in tolde of filter paper and atr. 


B. Determination of percentage purity of CuSO,5H.0 






ole ratio: Cus( Mas, = 1:2 reis t 
Standard solution: 45 M sus da 
Indicator: Starcehi вайп ser n 
End paint; Lipi hibue enalour ДУУА 
Procedure: sr 
i zn Cuist SH. PALE wis dissolved in LH) ml. distilled water je 
5 alte dm talan in Le iare Task amid about 25 Klaras addid: Ше ү: 
ЛА, shin ү A (tim гап игене until the көй acquired lemon vellow colour RN | 
udded further frat ате Wiel ee Fr al Пе calinir tio the salutian. №аз5: Оз solution i | 
notah. mr just disuppeared. Initial and faal burette readings focos ^ 








| |15 

А 

3 zu m repedivil (үгү eI Turek apres Du г ИП vimeordani ЖЕЛШ 

hc "pen 1-5 

Жї OBSERVATIONS ^ AND CAI CU 

| | CULATIONS | 

4 4 Xl 

| 11" ul ( is, slats 5 1, aÑ] | 

К ПЕШ = % | AM nd, 

D i cork ee ИШ | | 

Е. ПИШЕ m. | -—- 

a des ut * Ты x | Ma | Initial Firal nl E o 
d M ТЫМ AT [1 iulii - 4), = Н М | inis Mr ure p 
Baars v. {5 Burette | Burette . EDTA mi 
я UL 1 E 3 . 

d fé at ыман чч ЗИЁ: | | readinp reading | 

E ome d nent: uo |i 9» ш | 15.0 

анови EACUS beate PTS 2 | 15.0 — |30i | | 15.1 
ИИ Му, gn Peri. 
ч ЫН i 311 EM RET 150 
АЁ n Volu sia used = 15. 15.0 mL 
M, 

i M; V. D {бл Ар x 

D xe. FaR 
i] 0 u7 SM ss 

|. апе given [ики — Dar | | 
Ж. Hence; the тиит и -= Molarity x Монг mass of Nas.) 
Р AL CVE LoL ul (C ns ali 1F per ri n pas - i ux 2 Е 

t = (075 x 24856 — 15.72g per ám 

g апка od i aS dissolved ip Hu ml = y ve n T 
1 1 Мил od Cumt S EHEUO per idi x x Ec 18:72 

t Calculated: amount per dm eons oe HM 
| Percents? purity af opper sulp hate кшен anal nt per dm? Ф 0 
t 03 бл 
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Е, tric alum ds double salt uf. irimi and (EFETTROTT HOSTE: 
mu aidia to ferric sulphate first hy HNO) and H 50. 
Ж sulpliste are then mixed and crystallized, 
ab e USD 4 MLSE, 1 UNE, em 

r ES а (YH st, 24 I -— > 

7 dure: ыйкы А 





ТТ Y 


TE Ley Acidity Sili, 


Yi, Mri {12 4 us 


abe TRISTE 


Vence the percentage purity ab £ uath SHG) is Hebr 





' atc which = 
lods prepared from Perrotra sulphate 


4p ING ! ALI 


lu. 45804. і NI nS: 14 [is i} 


| rm 
‘The solution м е ae 141 1 


ийкей 


ШЕ 
: b Hire t axidize the ferrous tu Terri. 
ra i 
\ ids a, Hia ШШ i until row: | Li pires cese Lip d VER 
[] tis | 
4 Mile ныб gro ammmunium аһан was diss 
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"КООШ Preparation of potassium trioxalatealuminate ~ 2 


EXPER 


f A ies T pated тт T 


r 





= UA 
1 5 
d ERST C TE ME TOR Fih, 


Theory: Potassium uissalateahuninate is prepared by the reaction of freshly prepared aly я 
ani petassiminm ON ate (monaliydeateoxatic acid Cut 
MASO + NaOH — АКОН), + 3Na;50, 
| МАС, АКС: О, ЗАКОНЫ = IKANG Oh -3H;0 3H, 0000 108 
l'rocedure: Ui 
D ШОН, ff {КОТ mole) was dissolved in 100 mL. water and NaOH solution was 
Сзин with constant stirring. The ppt. was filtered and washed with water. ЕЕ 
Е ER к), (Se and ILC Oa, 5р was dissolved in 100 mL. Freshly prepared АКОН»: was adde 
шап ап mixture was hoiled far 5 minutes, cooled and filtered. | ri 
А a ae hy evaporation and potassium Irioxalatealuminaie was crystallized. 
en a separated by decantation and dried, TSE MEE 
А, Vield wus calculated froni mass of the dry crystals. 


Yield: ыб (MUSS 


PAn i і; os Aa hae A P i ert ais 
. - “чы Жн TEE ee e i 1, ФА 


P Preparation of Hypo. 


а = ia M. 


Theory: йш thina | i ^. z к 
, Xe odium thiasulpliate (Nus, SH20 is preparer | 
НЭТА prepared by refluxing (he aqueoy: i S 


; ^a SO), 4M س‎ NasS5, S IT.) 
Procedure: | SEENA 
1. 5.65 SuSE, (UL dhe} ПШ ind л Р i HETI 
а ES 4 mu 2g sulphur was taken in 100 m isl 
ee E иан | 40 mL round hate EP VE 
Wis xis to ihe mixture; A reflux condenser was fitted in the flask and арии jars pui UE 
| hour (tl the reaction mixture was na more alkaline) | НОЕ was refluxed (от! 
sonos наст was removed and excess sulphur was filtered att. i 
in TS urs aH ний hy evaporation till crystallization 
: eiii were separated hy decuntation and dried — 
deld was calculated from mass of the dry сг) | 
: " | Ele і IT OT. ls. 
Yield: 7.72 (83%) = 
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Preparation of lead chi 


me 


ate (Chro 





pelhan is brail as Пале ppl hy dense displucement reaction hetwben fead nir | 
EA NO irste and 


туюгу: Chem | 
Lead chromate can als be prepared һу reaction. of lead афа ap 


E | 
e. : papae. A 
Er m chri Zar usar 
i att jur ee rol 


i ме 
M ver atc. 
ж 


im 


! POS КСО, ——»  PhCrO, + KNO, 
ТСС + KE e HO 7007 — 2PbCrO, + ACHICÓOMÓR +С ИН 


E j^ ncedupe 
| b | L 517 lead nitrate was dissolved in 50 mL distilled waler and solution was made clear by adéses а" 
acid. 
1o Similari AA g potassium chromate was dissolved in 50 ml, distilled water 
3 latassium chromate solitum was aided slowly to solution ol lead nitrate with constant tierin 
$04, Misture was allowed to stand while ppt. of lead chromate settled. 
" i a А, Ppi: was Filtered und washed three dimes with water aud dried. 


h, Yield was coleulated, 


OBSERVATIONS AND CALCULATIONS 





Mass of dried ppt, = 3.0 2 
Mass af lead: пин дч taken = Als = 5.1734] = 0.15 пи 
0,015 ти 


Massi ef potissium cherie = Bih = AN ad 
Hence No. of males of PHOTO, formed = O07 5 mnt 
Mite af lead chromate tobe formed = (015 x Molecular mass of PoCrO, = MOLS s 323.19 9454 jr 


Actual yielu | 4.0 cii 
Percentage Vielil = т... x 100 = — = 100 = Яд, ё '« 
108 кактын Theoratical yield ^ 4. НЯ. 
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ins Preparation of micracosmic salt. 
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Theory ; Sodium amintionium hydrogen phospliate (ММ ӨНЕР i5 cormmoniv Erpen гї ттин ۴ 711 gs 
ЭШ. M is prepared by mixing equimolar quantities of disodium hydrogen plyosphate amd ашишишин 
chloride. | 
E Chemi ‘al reaction; | i | Ins 
CN MajHPOÓ, + МНС ~ — NatNILHIPO, + Мис! ыры АК үн 
» Procedure: | TOM": cL Ue 
і. 0.1 mole (5.35 s) ammonium chloride and 0.1 mole (14.1 д} Nas PO, werk: ЫЕ e i 
: en аиша of bolling water, Tun ils E MU eae 
i i mixture was д lw icp cual arid crystals sepa ca bec ИПИЕ arre 11", а АЫ Е An ] 
A Crystals were I у decanting Ue mother liquor aid dried in the ole иек. 
^o Чук an OE xd E E S 
io Yidi Was calculated. | ME JAM Feds 
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z OBSERVATIONS AND CALCULATI ons Ti 


Ws PE = 





Muss of dried ppt. 5 1240р 

Mass of ammonium chloride taken = 535p = §.35/54.5 ^ 

Mass of Na, ПРО, =: Mle = 14.1/141 7 Ai Iri] 

Hence No. of moles of айм HPO, formed = (Lime Prise 

Mass of NaONHOHPO, to be formed = 0.1 x Molecular mass of Na(NHJHPO,= 0.1 y 137 = 135 

Percentage Yield = . Actual yield — E30 = dm 100 = 87 ee а 
Theoratical yield — 13.7 Ж = 4.314 
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uc = los 
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Í heory: Ammonium copper(IH)sulphate can be prepared by mixing equimolar quantities of copper 
sulphate pentahydrate and ammonium sulphate. 
Chemical reaction: 
CuSQOoub lh + US Ha SO, = Cum Hu. N HsH 


Procedure: 
1. 0.01 mole (2.49 g) CuSO,. 5Н;О and 0.01 mole (1.32 g) (NH SO, were dissolved in minimum 
amount of beling water and filtered hal, 
A. The filtrate was evaporated to crystallization point and allawed to cool and crystals were 
obtained hy decanting the mother Понг and dried in the folds of filter paper and oven at FIC 


А. Yield was recorded, 





Mass of dried ppt. = 2.58 
Mass of CuSO,.5H,0 taken = 2490 = 2,49/249 = Ото! 


Mass of CuSO, INHUGSOL5H;0 to be formed = 0.01 x Molecular mass of CuSO, (NH450,5H:U 
= 0.01 x 381.8 = 3.8 g 





Actual yield 100 2,5 iniu 
Кың" үз. 244 pag mm x T1! = wu = Ten 
Percentage Yield Theoratical yield 3.8 1 





PAPER CHROMATOGRAPHY 


Introduction 
1 ғ textu pert 
Chromatography is a separation technique based on distribution of components: of inen abe 
ihe mobile and the stationary phases, Separatlon of components occurs due £o diferen WE E phase иш 
components in the mobile und stationary phases, Water molecules held by paper aet ds о арня which it 
solvent ucts as à mobile phase. Paper is used йв neu port for stationary phase їп paper chron D АЙ, 
“hased on partition of solute between mobile and stationary phase. | | 
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Abb eeviution of retardation factor and mathematically 
ü . 


ORIS ine itis calculated as piven below: 


Distance travelled by the solute in tm 


Кү =— Distance travelled hv the solvent front in cm 
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к= l'aper Ist component 
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Paper тта ай дүнү Apparatus 





ү XPERIME Niger RUNE eem eee cnt. ceat 
eS cr Separate Cu”, NF’, Mn", Co/and Zn” in the given mixture by paper 
i i | chromatography. y> 


E 1 ERE MET components occurs due Lo 

| Principle: Paper chromatography. isa separation technique їп shag vod he held by paper act 
EOE | aig i ile and stationary phases TH pA: 2 ce in Paper 

- "ülffereut salubilities of the components in the таре an Moat Em Fee tionary phase im pape 

OPEM | phase and МЕШИ wets us а mobile phase. Paper is used as à support for 513 HE 

E onary pir POI 

X thromatography 


i is calculated 
DARE EAT. arati. thematically, Rise icol ! 
Ж ше [retardation T. Ivtermines the extent ar efficiency ul separation Ma 
| value (relardulion factor) de | 


| m. Distance travelled by the solute CEN 

| "ps Distance travelled by the solvent Frontin em 
ИЩ "- "ront 
Hubber Bung with hook, 


Ei 
J 


EU НҮҮ canic acid i 
“Chemicals: Solvent, (Acetone, Cone, HCI and water), e solution of rub 


С psg, MnSO.. 4H2 
Шол Си” we. ма”. Co^ and. Zn {Dissolve CuSO, 5120, мы уер. о. ан ons. 
X381 080,710 їп water aru 2M HCI so as to give MME af each топ per ^^ | 
b Malic solution of rubeanic acid as spraying agent 
yt Tocedure: 


atographie Tank, Capillary Tube Jet, 


p ethanol ; NH,OH, 50 


af, water dn the cylinder 

Eu | - HCl and 1 ml. ает. ыа 

Developing solvent was prepared by mixing 22 mL, acetone, 2 mL conc. H | 

Я И was closed and kept undisturbed for 30 minules. 

| {л long and 5 em wide whatman No. 1 filter paper 

EX © maneg uF1,5 em from the boltom. : 
Е ее labelled ав A, D, C, D, E and М were marked à 

nM BI) 


wis taken and base line was d 


d on marks ^ 
4[ Filter paper stri 
M with del ilter paper 5 | 

| ла a beaker 


О! Mixlure solution of these ions was placed on mark AMETE La 
pied and: hi 


Ihe eylinder contuining solvent mixture. 
CI disappeared, ` 


end, d 


oO, CoE Es a 


awn with lead pene. | 

Co Br ALE 
istances with lead: p А BOO, Ds E, 
p was dried and 


Sun ial nins quid 


1 
р, | 
E | 







7, Dri i nean idi d 
ed strip was Spray with (15r sodium nentacyanoamineferrate(1D)/Rubeanine acid/ diphenrl «art 
; - arie 


solutions. | 
i ugs "s front and centres of the ions were marked and distances mes sured. a ra 
. R,of the standard ions and ions from the mixture was calculated. | Жү 
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| OBSERVA ATIONS | AND р CALCULATIONS: 


























































































Distance travelled һу solvent - X cm 
| i 
: - — ый 
Distance Colours of ЭЯ, 
3 Distauce | acm 1 i if 
traveled , bv аме са i Rr ions, sprayed Ri of ions (P a 
| standard ions | ae хене x Grandard | with rubeanic. f from — the ut 
"s à ins fram Fg "A nu 
from base lime m acid | mixture P 
in cm mixture | | m: 
А РАДА Тш 
я! ee 7 
mel се 
| б | 
+ Colour with diphenyl carbazide, 48 Colour with sadium pe niacvanoamineferra tei HV Rabeaninc acid 
E m I Separate "and identify basic radicals a Group E in the given Ll 
foe f mixture by paper chromatography. E, "M 
TET TEENA T i a 
E iS et a ЗА Peri TN Tie LIST met DULL m. M parE ea a ЬЕ J ee | 
Principle: Sume as iu Experiment 1. | 
Apparatus: Whatman Filter paper Nol, Cylinder or Jar or Chromatographic Tank, Capillary Tube Jet, if 
Rubber Bunig ¥ ith hook, ^i 
Chemicals: Salye nt, (Acctone, Conc. HCI and water), 555 solution of K.CrQ, in water , WH,OH, Solutions oi [ 
Po , Ag’, and Hg; (Dissolve nitrates of these lons separately in 23M HNO; so as to give 10ug of each ion per m 
0.01 mi. of solution) 1015. | 
Locating Agent: 5% aqueous solution of Kar, Rin 
P rocedure: Same asin Exper iment 1. on 
| OBSERV ATIONS AND CALCUL ATIONS Ta 
ЫЛ тый Hai | | "s 
Dista nce trav relied iy suivant = X ciun | ! da 
ожа ке Distan traveled Rr of Standard Colours of ious, | Rat irs u. 
еге T у чы CH | ans sprayed with | from the. б 
sti 1 are uxture Kcr, mixture | 
ions from | ' А, 
base line in | ea 
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йс radicals of Group ПА if the given ——— 
| mixture by paper chromatography. dua gr Pc E ра UAE 


esame as in Experimeut 1. 


T | н | ш : 2 ji I Р : 
ү Whiiman Filter paper No.l. Cylinder or Jar or Chromatographic Tank, Capillary Tube. Jet, 


ratus: 
арра а Aog Г 
p Thule with hook, Е ЕЕ | | HUE Ук A 
Pugna ds: Solvent, (Ethanol = ЯЕ mL , 5M HCD} NOW, so Solutions of Ph, Сы, Са”, Bi and 
Е Ж xiirutes of these ions separately in conc. HNO: so as to give Hüpg of each ion per 0.01 mL of 
He -! {ра}, = isi | 
ahini LTIS- "" | E 
| кнн A genii 4i e dithizone solution in COL 
Ak s тз ! 
Proced uro: Same asin Experiment 1. 
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JS mixture by paper chromatography. 
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Principle: same as im Experiment 1. NES 
Apparatus: Whatman Filter paper No.l, С 

Rubber Bung with hook, | i 
Chemicals: Solvent, (GH COOCH = 1: 
uf As’ as arsinite, Sb" as SbCl and 5n 
each ion per 0.01 ml. of solution) 
Locating Agent: Saturated solu 
Procedure: Same as in Experiment 1. 


OBSERVATIONS 


a eur at Tahe ete d 
Jar or Chromatographic, Tank, Capillary Tubs Eh d 
a faye Solutions 
anne MCL OAS yl) SHOU, gare Рэ LO mee ae 

& mL, Acetone = 2,5 mL, cone. HCI ter sons to give 10де of 3 


as SnCl,. (Dissolve these salts separately in wa 


lion of HS in water 






NS 


da iu = X ceni ) ^1) ; Ios nes Im : 
Distance travelled by solvent pr Ha ee arora te eet 
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by ions from 
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Distance 
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standard ions 
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in em 
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Eu and identify ту peres of Group III in th те 


а 


mixture by paper chromatography. 





Principle: Same as in Experiment 1. 


Apparatus: Whatman Filter paper No.1, Cylinder or Jar or Chromatographic Tank, Capillary Tube Ja, E . 
Rubber Bung with hook, 3 : 


Chemicals: Solvent, ( Acetone = 8.6 mL, conc. HC] = 0.6 mL, water = 0.8 mL ) NH,OH, Solution of AF as | 


AICL, Cr* as CrCl, and Ге? as FeCl. Dissolve these salts separately in water so as to give 10ug of each í lon РЭ, 
0.01 mL of solution.) 


Locating Agent: 0.2 % Aluminone solution in water, 0.5% Alizarin in ethanol 


Procedure: Same as in Experiment 1. Prepare two strips. Spray one strip with 0.2 % Aluminone and second 
with0.5 Te Alizarin 


SEONG IND EONS 





Distance (ravelled by solvent = X cm AN 1 
Result with 0.2 % Aluminone ORNA id 


Distance 
travelled by Distance К; 
standard ions travelled by ions Standard 


from base line from mixture ions 
in cm 


Colours of ions, 
sprayed with 0.2 
% Aluminone 
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LEER IR : per oa Bee a е e atu ER- ee yee be its va ete tr bral ат АТ 
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EE ШШ Separate and identify basic radicals of Group IY in the given 


P cir 


3 "TES 






— | 
eel eee } е م اه‎ | 





are ах Ul experimen 1. 


ÉL Whatman Liter paper “al. Cylinder or Jar or © lzcomatosraphic Tank, Capillary Tube Jet, 
ИГЕ a i it, 4.) 


apparatus: i bed | 
i ene with hunk. | | NECI E Y. уйн шуп of rubeantc аси 
gne pe Мут. i A celanc = 541 ml., Conc HUI =o ml. and icu: = 0.5 mL hl * кырен (NH +50 
ч т “ыл j Ы | E: | 1. ^ 1 La T "r ТҮН x ч АТ" 3 4 او‎ 
Cie un 2n Solutions of Cue’, МИ". Mn", Co" and Za ' {Dissolve Cus, à И аи e Уз xen Я. 
H e A ils and ZnSO TELO in water and 2M HCI sa as to give Iüpg of сас ee | 
vri sd ty a RUE какын ee | т 


gpl Lill. 


| arid [iii 559 Ац. Sodium diethyldithiocarbamate 
; cent ii О рамой solution of rubeanic acid (ii) 5 AY. Surium | 
| cul TE quem LT tes 


РЧР Р analice solution of Zircon T 
zn ethanalic solittar : | — 


| iu l:xperiuen “velo three chromatograms of same size 
Procedure? Sume as in Experiment 1. xep thir: ў 
эрги three strips with different locating agent. 


"OBSERVATIONS AND CALCULATE ONS 






КИНИ махс ЧЇ bv solvent = | X em 
КЛА rufieattic acid solutions 


| Distance 









Colours ol 
ions, sprayed 




















































Я f кү of ions 
| ES н by tr of Standard | with rubeanic | trom the 
| “WH ШИЕ MAS rant | uns from acid mixture 

base fine in mixture 














; р. ed eae er pe fe bn e 
BO wd Tg: (QN dieto tenu uisi bap sorta A Rem " 
| | inns, sprayed 
| with 
эш ТТС 








[Илге 
гих еШ һу 
«iundard ions 
| tfrnm haze 


RE E = 


| osi nac 
Lr ello И; 
HIS {rom 


Rr af pons 
from the 
| muxture 


















| Mn Inns 


1 | | line unc 


mixture 








Ч i x Sadium (dic йук шк һап 
Kesult pith 0405687 etlanotte solution of 


FIPCOH 









Calais 
inne, prayed 
wilh 
ESTESIYTA: 





ions 
| from 
the 
mixture 


чі 

Iri veiled n Y 
диш иг bays 
tram. Teast! ае 
Im cii 














Disbupmee 
travelled ns 
LOL йг 












| Ry at Ht nl arl 


| wns 













| мих 





| | tr ЎЛА d | | | | es 


Qmm ==: 


a 
EM LLLI 


=-= ч= Ets. ы то” 


SS 


124 







TEn үү ыы 





B separate and identify basic radicals of Group V in th 
mixture by paper chromatography. | $ 
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Principle: Same as in lsperiment 1, 


Apparatus: Whatman Filter paper No.l, Cylinder or Jar or Chromatographic Tank, Capillary Tube KE 


Rubber Bune with hook, 


Chemicals: Solvent, ( Methanol = 8.2 mL, conc. ICI = 0.9 mL, water = 0.9 ml. ) МОН, Solutions of B 


aC; К acr andas ops dcs | p | | 
Ball, Sr" as SrCl; and Ca^ as CaCl: (Dissolve these salts separately in water so as to give Tue of each jon ne 
0.11 mL of solution.) pir 


Locating Agent: a 2 & Sodium rhodizonate in water 
(i) 2.555 Pyrogallol in OSM SEO 





OBSERVATIONS AND CALCULATIONS 


Procedure. same as in Experiment 1. Develop two chromatograms. Spray one strip with 2 % Sodium 
rhodizonale solution and secand with 2.5% Pvrorallol 
Distance travelled by solvent = Xem | 


Result with 2 e Sodimn riedtzonate 





travelled Бу by ionas from | Mri! Standard | sprayed 2 5i R, of ions from | 


1 d 2 a 7i 4 | т 
standard ions. | mixture ig sodium the mixture 
| rhodizanate 








EXP ERIM ЕМЛЕ p E i | 5 ; a ates areca S 
1 f M e ; separate and identify radicals of F 
q N o mixture by paper chromatography 


Principle: Sume as in Experiment 1. 


Apparatus: Whatman Filter юл, Съ | 
maler я uid. "ег paper Nod, Cylinder or J: В pete, ЕИ А NEL 14 ‘ 
Rubber Bane with hook | M Jar аг Chromatographic Fank, Capillary Tube Jet, 
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Chemicals: Solvent, ¢ Methanol = 5,6 mL, Isoprapanal = 
йв Meth, Ма” as NaCl, NIJ as МПа ant К" 
nf each ion per (4H. ml. of богі.) 
Locating Agent: (à) LU 4% Cobaltinitrite containing 2 drops af 0,5 
i) 0.02% Magnesone In 0.2 NaOH | 


uet 34 mL, water = 1.0 mL | NH4OH, Salutions of Mg" 
HS RET. Dissolve these salts separately In water so as to give hug 


^n silvernitrate in Wier. 
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dur а аА НР ы ronde E ea н о оа ER LE AWO Lies Mae ctu doped а А сера erba p de енча s 
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dure: Same as in Experiment 1. Develop twa chrom 
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OBSERVATIONS AND CALCULATION 


eG ee ы = 





nil cecond with 0.402 55 пар певапе, 
veled by solvent = X cm 
ih 10 Ge Cobaftinitrite containing 2 drops of 0.5% silver nitrate 


Distance 
















Colours of ions: д 
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| travelled by aen UU 
^ standard ions travelled by Rrof Standard | SPraved 10 ® | Rr of ions 
[ous ' ions froh cobaltinitrite |! from the 
il from base | 
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QUESTIONS FOR VIVA-VOCE | 


L| i 


„в ИЛ ЛЛ gll Ll Ea и” RR a ЁЁ 


Wefine гана согару ? 

[tis a broad range of physical methods use 
separated are distributed between tw phases: 
slalioruary Ded, 

What is stationary phase in paper chromatography? 
Water absorbed in paper acts as a stalionacy phase in the 
What is the function of paper in this tech nique? 
Paper acis as a support for stationary phase im pa 


d {о separate and to analyze complex mixtures. The components to he 
a stationary phase and a mobile phase which percolates through the 


paper chromatoprapliv. 


per chromatography. 


| i Е "d di amm Las raphy? | 2: d 
Mie same decim pg ar ANS (GC) (11 Column Chromatography Act 
! cas Chromatograpas Thin Layer Chromatography (TLC) 


lir Gas Liquid Chromatogr pliv sae üv) 
What are applications of paper сһгойиө гары, NEMUS TEE Seer He 
It eee hae оа of saam anions, pigments, inks and complex mixture of amino acids etc 

Me EN US | Tri Lo "арр? Я а р а i 
Hi ies sie is eed uns the different rates of flow of different components of mixture with mobile 

ипе CELT py 15 Gee 1 | 

phase, 
What is significance of E, Value? ! m 
Ry value indicates the relative rates of Пом o 
"nave faster than that with less Ry value. 
Haw ill you calculate Кү “ай. 


the components of the mixture. A component with higher. Ry value 


J dd 
d "RUP AM v Ak m Fe 
he separation of NI Co^, Мп, 


Give the composition of sul vent for 1 , p 
Atelone p "2 paris | $ E 

Ter. Butyl aleatiol = 2 parts | | ‘| 

DH HNO, = 1 parts (a ды REE 


Draw the structure of rubenie acid 
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а a Raw 2 
Model Question Pape! 


emni: J. Fe Til Annul 21810 


Tiens ERU nep: I (Practical Inorganic Chemistry 
subject: CHEMISTRY (Practical) ы Max. Marks: i 
Time Allowed: 4 Hours Pie 


KOTE: 
A: For Question Nu, Т in tubular formi aad welt the chemiesai-equatlens wiernie itis 


Fb! | ү : 1 гани ачаг ки х | 
Record your experimentis, alsersations & ference spsterntivaliy spud Lia Mac exainimer awd gel W signed for зше о, 
necesse and required. Skew ar least ane cenfirntatary test ouf cack: чн 00 - БУНА ue 
puerlermuinee 
B: For Question wo. 2 e ioe readings 

і. Write down hadaiteed etiemical etir, procedure aod calculations based 9n E | ether вй 

2 з r Meeran: 1 r nad EE АТ e pn 

1. & аат азе mnst shoy а initial add Gral readings Та He pir 
[t ense ol sa virmetese деа зу dre prec pibe sloup be siawi be ihr 


Within rai 15 raises, 


aciei Л! 


excimer. 


Hl 
О). 1 Analvze the given mixture '& by des aad wet fests evs tena Lice ls and determine two acid ane T 
basic radicals present in the mixture, y dum naeta : = 
O<.2 0 Determine the percentage purity of Kalra Given sample sulution contains & р оГ impure habra 
dissolved in 250 ml. OLM Naj5;0,.5H;O solution is provided. к 
C. 3 mote Boecl & Viva vocc. ^ 


“Marking Scheme 
Q. 1 Mixture Analysis 


i i А à П | 
J. Carrect groupe detection u1 eii radhenls 
x Leder ification af acid ЕТЕ ТТЕ М 
А. {Саша toad (onc far cach radioni 
i. Cnrreer rap deteetion af husir radicals : 
3. {йсй Цан er huic ranis А 
б бакпа best pime Dur maci radical) | re 
Тл! = " 
Presentation und write ug should be systematic ti tabiiki Cor gm, 
(J, 2 Volimetric Analysis wr wm . 
{ Éarpest ЇлЇш] асса Шере. Е: 
" І = 
2. яия 
А. Procedure | 
Ц. Calculatiana Irem supposed rezdiups. | 
5. Calewlations Frau actual aaservatiuus with correct ammi 1 
ТЕЕ = A 
“ole: Deductr #3 nmurk bor окцга Л errer in] res lt. 
Gravimetric A nalysis 
J, Ванн 4hendcal exqualieu 3 
*.  J'roeedure & catrulation drone supigrased ders atin nA 
JA, Preparation af required solutions n 
d. ран, гуш "rid ИШИП el ppl. 115 
z. Basal up ta viele with (5*1 crear 7 
Total = fi 
luper Chromatography 
{. гисар. 1 
2. — PFerfararanee i 
4. Chroni + 
d. Af values 4 
Î ШШ Т f 


Noles Marking Scheme may differ sliphtly in different Universities. 





Table of atomic weights of the elements 
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ЕТТ at: | Manganese 54,93 | 






























Aluminum 26.981 | Mercury 200.59 | 
Apis 121.75 | Molybdenum 95,94 | 
Apes AMLUAS | Neon 243179 
Arsenic 74.921 | Nickel 58.693 | 
[arii 137.33 | Nitrogen 14.06 
fers Иши 9.012 | Oxygen 15.9949 | 
Bismuth 206.98 | Palladium 106.42 | 
Dare ULSI | Phosphorus 544.97 4 
Bromine 79.90 | Platinum 195.08 | 
Cad mium 112.41 | Potassium 30.098 
Calcium 40.08 | Radium 326.05 
Carhon [2.01 | Rubidium 85.47 | 
(erwi 140.12 | Samarium 1540.36 
Chlorine 35.45 | Scandium 44.05 
Chronan 51,99 | Selenium 78.96 | 
Cobalt 585.93 | Silicon 25.08 
Copper 63.54 | Silver 107.86 
Fluerine 18.99 | Sodium 22.989 | 
(айни 69 72 | Strimmliacn 57.62 | 
| Germanium 12.61 | Sulphur 35.06 
Gald 195.96 | Tantali 150.94 
еи 4.0026 | Tellurium 127.6540 | 
Hsdrosen 1.0079 | Terbium 158.92 | 
тиг 114.92 | Thorium 232.03 
[ойе 126.9 | Tin 115.69 
Iridium 192.2 | Titanium 47.89 
lrum 55.84 | Tungsten [83.85 
Krypton 53,80 | Uranium 138.03 
ааа 138.905 | Vanadium 50.94 
Lead 207.2 | Xenon 131.29 | 
Lithium 6.9341 | Ytirnun Sa, H) 
Lutetium 174.97 | Zinc 65:39 





Zirconium 


Magnesium 24.31 


